ASH: TREE OF WOOD 
AND HEDGEROW 


Strong, yet graceful, the common ash grows easily 
throughout the British Isles. It is particularly I 
associated with limestone areas where it flourishes 
in steep hillside woods, in hedges and between 
rocky, inhospitable-looking crevices 
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Ash (Ff 
Deciduous 
25m (100ft 


axinus excelsior 
native, grows to 
ves up to 200 
years. Common throughout 

the British 


oak woods, he 


sles in scrub, 


erows. 


Forms woods on chalk or 
limestone soils. Flowers 


May-June, fruits Oct-Nov 


Ash keys gradually change 
colour from green to brown 
in winter when they ripen 
Each key holds one seed at 
the base of the twisted wing 


In sprig tHe silvery grey 
twigs are characterised by 
velvety black buds 5-10cm 
long containing leaves and 
flowers 


Male and ‘female flowers 
emerge before the leaves 
and may be found on the 
Same twig, on different 


wigs or often on different 
trees 
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and along river banks. Woods dominated by 
ash tend to occur on steep limestone hillsides. 
Pure ash woods are often associated with 
d fine 


outcrops of carboniferous limestone 


examples occur in such widely dispersed 
of the country as the Mendip Hills, the Pen: 
nines and Cumbria. 

Limestone payements But by 
ash ow on 
the largest areas of which are in 
England Morecambe 


the most 


limestone 


interesting woods 
pavements. 


the north of 


around 


Bay, Great Asby, Ingleborough and Mal 
ham. These pavements are platforms of rock 
which were carved and smoothed by the 


scouring action of glaciers during the last Ice 
Age over 10,000 years ag 
Huge flat blocks of 
separated from each other by crevices called 
kes which are 2-4m (6-13ft) deep and up to 
50cm (14ft) wide. Ash is the dominant tree 
and forms open woods which allow a pro- 
fusion of shrubs, such as hazel, blackthorn 
and bird cherry, and wild flowers, such as red 


limestone clints are 


campions, wood anemones and lilies of the 
valley, to mention just a few, to grow in the 


it underneath 


atural rock gé 
ferns and mosse 
the 


grikes 


twigs in w 


so distin 


appearance to a 
covering the bud scale 

The 
toothed 
alon 


single terminal lez 


is unlike a 
the totally unrelated mour 
(Sorbus But c 
are different in every o' 
little danger of the twe 

Flowers Early Apr 
break into flower, well befor 
of the leaves. The purpl 
hang like tassels from 


uparia) 


Above: Ash growing out of a 
limestone pavement near 
Malham in the Yorkshire 
Dales. Ash is one of the 

last trees to leaf out 

and one of the first to shed 
its leaves in autumn, often 
while they are still green 


Left: Ash keys ripen in early 
autumn, The name dates 
from medieval times when 
door keys were fashioned in 
the shape of ash keys. Ash 
Mees rarely bear fruit until 
they are over 40 years-old 


pollinated by the wind. 

Generally ash flowers are bisexual, ie the 
male and female parts are produced together 
The female organs are called pistils; the male 
organs are the pollen-producing stamens. 
However it is not unusual to find ash trees 
with flowers that are all male or all female 
And what’s more, the ash tree can unde: 


sex change from year to year. A male tree last 
year may be female this year, and perhaps 
bisexual the next 

Short-lived leaves The ash is one of the 
latest trees to burst into leaf and is usually 
not fully covered until May. Generally the 
ash ‘leafs out’ later than the oak, but not 
always. The timing is the subject of a country 
rhyme which claims to forecast the weather 
we can expect in the coming months 

Oak before ash we're in for a splash 

Ash before oak we're in for a soak! 

The ash loses its leaves quite early in 
autumn so it has a short cycle of summer 
growth, The leaves are highly sensitive to cold 
and are frequently shed at the first hint of 


frost. Usually the le. 


before the leaf 


talk sionally the turn pale yel- 
low, but m often they fall while still green 
making the ne of the least spectacular 
n the autumr 
Keys Followin lisa 
the fr of the ash amaras) t 
pularly kn isk t r na 
fir ripen r. Eack 
or ts of high r cd 
ngle 


inged 


rborne 


anspo 

blown se 
Bunch 

winter 


food becomes scar 


produced varies from year r Ah 


ash seed crop m 


has recently been sug 
chief enemies of 


trees, are less of 


are plenty ¢ 


ash seeds available nearb 


Valuable timber Ash has always been 
highly prized firewood because it burn 
green’, that is when i been freshly c 
This makes it excellent fuel We 
celebrated by Walter de la Mare 

Of all the trees in England, 
Her sweet three corners in 
Only the Ash onnie Ash 
Burns fierce le it is green 

A great advantage of ash timber is that it 

so tough and elastic and it can hstand 


asily the 


stress, strain and sharp knocks 
best native timber for any sort of long handle 
which has to resist sudden shock. Axes, pick 
mallets and various garden to 
have ash handles. Similarly it is 
sports equipment such as oars, hockey sticks 
and parallel bars. 
Ash was widely 


planted in hedgerows 
because the wood was useful on farms, and in 
woodland ash trees used to be coppiced t 
provide poles. But ash wood is no good for 
fencing because it quickly rots in the ground 
Ash poles are still specially grown in nurseries 
to make walking sticks, The young 
are cut back and replanted on a slant. Sub 
sequent regrowth from the stump is vertical 
and so a stick with a bent handle ts produced 


ash plants 


In the past ash was used for weapons 
especially for the shafts of spears and lances 
The Anglo-Saxon word for ash is aese, which 
was also used to mean spear 

The ash played an important role in ancient 
Nordic mythology from Scandinavia where 
it was regarded as the “tree of life’. From a 
huge ash tree, whose crown reached up to 
heaven and whose roots penetrated hell, the 
gods ruled the world. To watch over earthly 
affairs, they were helped by an eagle perching 
on the topmost branches. In turn the eagle 
was assisted by a squirrel, which spent its 
lime scampering up and down the tree and 
reporting on what was happening below 
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THE FAMT 
‘Whertithe-cubs areiborn in ‘spf 
-on théjadult foxes to find enot 
‘Tmsomte-family-groups,-no} 
valtvable assistan: in rea} 
©“hiénd of summer the cut 
el \ 


We 
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During the winter dog foxes and vixens often 
shelter underground in an earth. Normally 
each fox regularly uses only a few earths 
within its territory 

With the approach of spring, however, the 
behaviour of the vixen changes. She is preg- 
nant, having mated in late January, and car- 
ries her young for an average of 53 days. As 
her pregnancy advances, she excavates many 
disused earths-sometimes old badger or 
rabbit holes—throughout her home range, 
and makes exploratory diggings at potential 
sites for new earths. 

These burrows, begun along sandy banks 
and ridges, often reach no more than 10-20cm 
(4-8in) into the ground. You can spot where 
they have been started from the surrounding 
soil, which bears deep gouges from the 
vixen’s claws. These exploratory diggings are 
often abandoned, but why is not always 
obvious. Sometimes the fox encounters a 
sturdy root which impedes progress, but at 
other times she simply seems to change her 
mind about the site. 

Birth in the earth The earth the vixen 
eventually chooses to house her cubs~ which 
are generally born at the end of March 
usually has two or three entrances and may 
stretch for several metres underground, 
through a series of ramifying tunnels. 

When the cubs are born the vixen is con- 
fined within the earth, staying there for several 
days and sometimes for more than a week 
During this time, the dog fox’s behaviour 
may be critical to the vixen’s well-being. On 
the whole the dog fox is a conscientious father 
and regularly provides food for his mate. You 
can sometimes find a small offering of food 
lying outside the entrance to the earth, where 
the dog fox has left it 


Non-breeding vixens In some areas, foxes 
live in social groups made up of one dog fox 
and several vixens. By radio-tracking it has 
been possible to discover that each of these 
group members shares roughly the same 
range of territory. There is little overlap with 
the range of similar neighbouring groups 

Although vixens are reproductively mature 
in their first year, it seems that where social 
groups develop some vixens within the group 

particularly the younger members—do not 
breed 

In some places, perhaps as few as one third 
of those able to do so actually breed. This 
figure varies greatly from place to place. 
World-wide research shows that in certain 
areas well over 90% of vixens conceive and 
give birth in their first year 

From observation of fox groups in captivity 
it seems that the dog fox mates with only one 
vixen, showing no interest at all in any others 
in the group. In the wild it is likely that more 
vixens mate and conceive than in captivity, 
but only a minority succeed in reaching a full- 
term pregnancy or rearing offspring. 

In a survey in which radio-tagged non- 
breeding vixens were followed at night, it 
appeared that these individuals visited the 
vicinity of the breeding earth each night-and 
several times in some cases. The ‘barren’ 
vixens were apparently participating in rear- 
ing the cubs, sitting and playing with them 
and even providing them with food 

At first sight, this seems to be an extra- 
ordinary act of altruism. The vixens which 
do not have the opportunity to bear young 
themselves instead help to rear those of 
another vixen. Since the success of an in- 
dividual, in evolutionary terms, is measured 
by the number of offspring which survive to 


A villainous predator? 
Foxes, long accused of 
preying on poultry and 
lambs, have always been 
Ought out and killed The 


ebate continues to rage 
about the extent of 
damage done and the 
effectiveness of fox 
control in reducing that 
damage. Free-range hens 
are not so often kept 
now, so fox depredatior 

s no longer 


ome evidence 
take poor 
weak lambs, but 
many of th 
probably dead before the 
fox finds them. The 
also irrefutable evidence 
of lamb-worrying 
However, only a minority 
of foxes in sheep. 

farming regions ever kill 
lambs, If this were not so 
losses would be 
enormous 

Spring, when fox cubs 
are out and about, is also 
the time when farmers 
and gamekeepers seek to 
destroy them 


quality 


is 


Below: A family of cubs at 
play. If you want to watch 
cubs in the open, position 
yourself downwind and keep 
still. Any adult foxes about 
are likely to bolt at a gust of 
wind or crack of a twig, 
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Cubs and the earth 


The night or two before giving birth, the 
vixen tours round several earths before 
choosing one—which will usually be in a 
bank or ridge of sandy, easy-to-dig soil 
The vixen bears one litter of 4-5 young in a 
season; these are born blind but covered 
with short, dark fur. She does not make a 
nest with bedding material; the cubs lie on 
bare earth in a hollowed-out cavern deep 
inside the earth. A high-pitched 
whimpering sound will betray the presence 
of suckling cubs. If you can hear this, 
you'll probably already have disturbed the 
adults enough to make them move the 
cubs to another earth 


breed subsequent generations, this behaviour 
is paradoxical 
A clue to the reason for this apparently 
selfless behaviour may lie in the observation 
that all the vixens in a given group com- 
monly look alike. They may share features 
such as a blaze of white on the legs or a 
heavily marked muzzle. It seems that the 
female members of fox groups are at least 
sometimes close relatives—daughters, sisters, 
aunts, This Provides a possible explanation 
ey have a stake, an evolutionary invest- 
ment, in the survival of their relative’s cubs. 
since those cubs will carry some of the genes 
shared by the whole family. Helping to rear 
a relative is breeding by proxy. : 
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Social controls Why don’t the helpers 
simply breed themselves? The answer may 
be that they have no choice. Evidence s 
gests that helpers are often socially sub- 
ordinate to the breeding female. It may be that 
their failure to breed is a direct consequence 
of low status and thus beyond their own 
control. The mechanism could be equivalent 
to a sort of inbuilt family planning, 

The young vixen may be faced with the 
dilemma of staying at home, with no oppor- 
tunity of breeding, or of leaving home in the 
hope of surviving long enough to find a 
territory of her own. Staying at home as a 
helper—at least for a time—may be the best 
compromise. There is, after all, a chance 


Right: As a fox cub grows 
older, it wanders off on 
foraging expeditions of its 
own, mainly catching worms 
and beetles. At this stag® 
the cub is less wary than its 
parents and is therefore 
easier to watch 


that she will inherit the territory when the 
dominant vixen dies. There may even be 
opportunities to breed before then, since not 
infrequently there are cases of two vixens 
within one group breeding, and even sharing 
the same carth 
Feeding the cubs Up to the age of about 

three weeks, fox cubs are fed on their mother’s 
milk. After that they begin to gnaw at scraps 
of meat. This heralds a change in the behav 

jour of the non-breeding vixens. They start to 
spend much more time with the cubs, groom 
ing them and sometimes even splitting the 
litter up into two or three hiding places, each 
guarded by a different vixen. The most 
striking thing of all is the extent to which non- 
breeding vixens aid the young cubs by feeding 
them. In some ‘cases, they carry more food 
back to the cubs than the real mother. On 
one occasion, it was found that when a vixen, 
the mother of a litter, was taken seriously ill 

her cubs survived with the help of several non 

breeding females 

It is a major task for the adult foxes to 

provide enough food for the growing cubs, 
even though the labour for parents which 
have the benefit of helpers is reduced. In 
areas where foxes maintain large territories 
some well over 400 acres — the task of carrying 
the food home is substantial. There is some 
evidence that the diet of growing cubs com- 
prises more large prey than does that of the 
adults during the same period. This could 


Above: By autumn, when 
the young foxes start to 
disperse, they are able to 
hunt down and kill prey for 
themselves. Dog foxes 
probably wander further 
afield than the stay-at-home 
young vixens. 


result if parents were deliberately economis- 
ing on travel by carrying larger prey to the 
cubs. Certainly, it is more efficient to carry 
back one hare than to make several dozen 
trips with mice and voles. 
aining independence By carly summer the 
cubs have grown sufficiently to follow the 
adults out of the earth. It often looks as 
though the adults lead a cub deliberately on a 
tutorial expedition. Every time one adult fox 
sniffs at something, a cub rushes up and also 
sniffs at it imitating its parents’ 
behaviour in everything. Sometimes the cubs 
wander away from the earth by themselves 
and this—when they are out in daylight~is a 
good time to see them 

As the cubs grow increasingly independ- 
ent, they forage more and more for them- 
selves, often choosing quite different prey 
from that fed to them by their parents. Three 
or four-month-old cubs scour the grass for 
beetles and at night, if weather conditions 
permit, they catch earthworms. Adults catch 
the worms without difficulty, but the cubs 
seem to take a while to learn the technique of 
stabbing the snout down into the vegetation 
to grab the worms. At first they are more 
inclined to try to catch them by the so-called 
mouse leap—a movement the cubs exhibit 
almost as soon as they can run. The fox leaps 
high off the ground, then lands on a mouse 
with both forepaws. This may be an adapt 
ation to thwart the escape response shown 
by wood mice which leap upwards when 
threatened. By landing from above the fox 
forestalls the mouse’s escape. Cubs trying to 
catch earthworms with such leaps fail miser- 
ably because the worms slip away between 
their paws. However, the correct technique is 
soon learned 

Some young dog foxes begin to disperse in 
early autumn, although others wait until mid- 
winter. Although members of a group may 
spend little time together as the summer draws 
to a close, and even though they rarely hunt 
together, they may well still be in close con- 
tact. As they criss-cross the territory by 
night, members of a family not only meet 
quite frequently, but can also keep in touch 
through scent and sound. 


closely 
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THE ENEMY 


An adult female common 
yellow ophion (Ophion 
luteus). \t is about 2cm 
(in) long, with a wingspan 
of about 3cm (14in). During 
the day this ichneumon 
wasp often rests on a leaf, 
becoming active at night 

Its habit of entering houses, 
attracted by artificial light, 


and its wasp-like appearance 


can alarm some people 
Although it has no sting, it 
can inflict a painful jab with 
its ovipositor if handled 
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Parasitic ichneumon wasps are 
the deadly enemies of other 
insects. They pass the larval 

stage of their lives feeding 
inside the living bodies of 
caterpillars and other larvae. 


Ichneumon wasps are four-winged insects, 
allied to the bees and wasps but differing from 
them in that almost all their larvae live and 
feed in the bodies of butterfly, moth and other 
insect larvae and pupae. Some specialise in 
victimizing spiders. 


It is not strictly accurate to call ichneumon 
wasps parasites. For a true parasite, the host 
must remain alive as long as possible, for if 
it dies the parasite will also die. The case of 
ichneumons is rather different. The parasitic 
relationship lasts only as long as the larval 
life of the ichneumon. At the end of the larval 
life, the host is killed. Thus, the host cater- 
pillar is doomed to a premature death as soon 
as the female ichneumon implants her eggs 
inside it. For this reason, ichneumons and 
other insects with this particular mode of life 
are called parasitoids. 

Living larders If you inspect fences near 
growing cabbages in July and October, you 
may often find the caterpillars and newly- 
formed chrysalids of the large white and small 
white butterflies. Here and there you might 


see a dead caterpillar 
ous little grubs or ova 
are the early sta 
wasp, Apanteles ¢ 
ely useful to Man. This 
30-100 eggs under the 
large or small white € 
When the minute larvae hatc 


grow in their victim’s body, feeding 
blood and fat but avoiding 

organs, until the caterpil 
pupate a couple of weeks 
ichneumons devour the whole of th 
pillar’s interior, killing it in the process 


fully fed ichneumon larvae finally eme 
through the caterpillar’s skin and spin their 
cocoons around the withered remains 
You may see the adult ichneumons flitti 
about among cabbages in summer, searching 
for host victims. Once the female’s eggs have 
hatched the parasitized caterpillar 
being eaten from within, often appears smal- 
ler than other, healthy caterpillars. It also 
seems to be ‘lazy’—sitting exposed on a leaf 
while others conceal themselves in hiding 
places. Occasionally, collectors of butter- 
flies and moths who take home caterpillars in 
the hope of rearing specimens ao dis: 
appointed to find that they have been bree 
ing ichneumons instead 
Night-fliers Ichneumons 
genus are very common, espe 
ophion (Ophion luteus) These 


which is 


of the Ophion 
ally the yellow 
yellowish- 


re often 
ing i 


brown insects fly at night and 
attracted by artificial light, appea 
houses in the summer. They are parasites of 
the larvae of some of our larger moths such 
as the puss moth, the broom moth and the 
sycamore moth 

The female ophion implants a single egg in 
her chosen victim. Most ichneumon wasp 
females have long ovipositors (egg-laying 
organs), but ophions are unusual in having 
short ones. Another ichneumon, Pimpla 
instigator, a large species, has a short, spike- 
like ovipositor and is one of the species which 
assists in keeping cabbage white butterflies in 
check 

Pine wood parasite The largest British 
ichneumon wasp, Rhyssa persuasoria, fre- 
quents pine woods and plantations, searching 
for the host of its parasitic larva, the giant 
wood wasp or horntail. The larva of the giant 
wood wasp bores into the trunk of pine trees 
or into felled timber stacked in the open. You 
can see the female Rhyssa—easily identified by 
her extraordinarily long ovipositor—flying 
about searching pine logs and trunks in June 
nd July. How she locates a wood wasp larva 
through several centimetres of wood is still a 
mystery, but the antennae are certainly used 
in searching, and the sense of smell may also 
be involved 

When the female Rhyssa finds the larva she 
is looking for, she raises her abdomen and 
bores into the wood with her long, slender 
ovipositor, The sheaths on either side of the 
ovipositor do not enter the wood but are 
raised vertically upwards. When the tip of 
the ovipositor reaches the wood wasp larva, 
an egg is passed down it. In the process the 
egg is elongated out of all recognition, but it 
regains its oval shape as soon as it is extruded 
on to the skin of the victim. The female then 
withdraws her ovipositor and flies off in 
search of another host 

When the egg hatches, the larva remains 
outside the body of its host throughout its 
life, apparently sucking blood through the 
skin, The effect is just like that of an internal 
parasitoid. When the Rhyssa larva is fully 
grown its host’s body is just a shrunken bag 
ofskin 

Man’s allies The ichncumon wasp is a 
useful ally of the forester because the large 
tunnels made by the wood wasp ruin valuable 
limber. Parasitoids like Rhyssa are used as 
Agents in the control of insect pests and are 
Particularly effective against pests which have 
been introduced into territories outside their 
natural range. Apanteles glomeratus was the 
first parasitoid species to be shipped from one 
continent to another and be successfully 
established. It was exported from England to 
the United States of America to combat the 
introduced large white butterfly which was 
Causing serious damage to brassica crops. 

IS species of ichneumon is still one of the 
Most effective enemies of the destructive 
butterfly, 


Britain’s largest ichneumon 


Rhyssa persuasoria, with its blue-black body 
colour, white spots and red legs, is a 
spectacular-looking insect which frequents 
It has a head and body length 


pine woods 


of 3cm ( n) female has a bristle. like 
ovipositor which adds nearly 4cm (1 Jin) to 
her length. The ovipositor con ofa 


slender organ adapted for boring through 
pine wood and egg-laying, and is protected 
on either side by a sheath. Males do not have 
an ovipositor 


Female 
Rhyssa 
persuasoria 


4cm-long 


ovipositor—) 
vipositor 
bores througt 
bark to lay 
99 on larva 


A wood wasp, Sirex noctilio, was estab- 
lished early this century in pine plantations in 


Above: Scots pine branch 
cut away to show Rhyssa 
ovipositing on wood wasp 
larva. 


New Zealand. In 1928-9, more than 1000 
mature Rhyssa larvae were extracted from 
infested pine trunks in England and sent to 
New Zealand 

Operations of this kind exploit the principle 
that when an insect pest of agriculture or 
forestry is introduced to a new territory, it 
becomes more numerous and harmful than it 
is in its native region because its particular 
natural enemies are likely to be absent. The 
parasitoid can then be introduced to great 
advantage, and is likely to be more effective 
than usual because its own natural enemies 
are also absent 


Below: A caterpillar of the 
large white butterfly 
festooned with the larvae 

of the ichneumon wasp 
Apanteles glomeratus. The 
larvae are spinning cocoons 
around the caterpillar, which 
at this stage is nothing 
more than a bag of empty 
skin. 
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COLOURFUL 
CLIFF PLANTS 


From Land’s End (below) to John o’Groats in 
northern Scotland, sea thrift is one of our most 
prolific species. Like all coastal plants, it has to be 
able to withstand continual buffeting by wind and 
salt spray, summer drought and savage winter storms. 


rugged scener 
guils and the 


onto the rock 


sounds that m 
And our cliff 
posed to salt 
special character 

Cliff ary IF 


debris 
or after falling 
almost vertical an. 


granite, too hard to provide the necessary 
nooks and crannies, may be almost bare of 
vegetation. Likewise, other rocks are formed 
from soft or loose rock, and this surface is 
never sufficiently stable for plants to get a 
foothold. 

A typical sea plant which can survive in 
most conditions is thrift or sea pink. It is 
glorious sight when it flowers in May, when 
the whole cliff is decorated with thousands of 
pink blooms waving in the wind. 

To this picture splashes of white are pro- 
vided by sea campion and common scurvy 
grass which grows on the shadier ledges and is 
one of the first cliff plants to flower. The 
grassy ledges and slopes may be given a 
misty blue hue by numerous tiny squills 
poking out of the turf. Some cliff tops become 
decked with a colourful mixture of bluebells 
and red campions among sprawling brambles 
and gorse bushes, often a long way from their 
more familiar woodland habitat 

Thrift forms compact cushions which give 
the cliff-top turf a springy feel. This is also 
vital for the survival of the species. Cliffs are 
continually subjected to violent winds which 
dry out the little available soil; this could be 
easily eroded if it were not covered by plants 
So the rounded clumps of thrift protectively 
hug the ground and prevent the soil and the 
plant’s roots from drying out 

Thrift belongs to the sea-lavender family 
and often grows alongside rock sea-lavender 
which exploits cracks in the cliff face, and 
whose flower heads display a showy mass of 
blue blooms in July 

Wind The constant exposure to wind makes 
it difficult for seedlings to get established 
They are likely to suffer from acute soil water 
shortage until their roots have grown long 
enough to reach deeper sources of supply. 
However, they do eventually become estab- 
lished. Many cliff plants are perennials and 
they develop extensive woody root systems 
which help to anchor them firmly during 
gales when otherwise there would be every 
danger of their being uprooted altogether. 

Drought Wind constantly threatens cliff 
vegetation with drought. Moreover, plants 
tend to lose water through their leaves and 


Thrift (Amreria maritima) Da 
flowers April-Oct in coastal .@\g 
saltmarshes, cliffs, rocks. 


Ht 30cm (12in) 


FZ 


Common scurvy grass 
(Cochlearia officinalis) 
flowers May-Aug on cliffs, 
banks, drier marshland 
Ht 50cm (20in) 


wind increases this evaporation. To avoid 
drying out altogether, cliff plants display a 
variety of adaptations for conserving water. 

Some species reduce the risk of their foliage 
drying out simply by having small leaves. 
Thrift, for example, has narrow, almost 
needle-like leaves. Others such as sea bee’ 
campion and scurvy grass have a waxy layer 
covering their foliage. This waterproof cuticle 
seals both leaves and stems, holding the water 
in. You can recognise plants with this sealed 
foliage because the leaves have a shiny sur- 
face and feel tough and leathery 

Stonecrops, on the other hand, store water 
in their thick fleshy leaves. Succulent foliage 
like this is also a characteristic of plants living 
in arid environments and acts as a reservoir 
from which the plants survive during dry 
spells. Stonecrops have a far-reaching root 
system through which water is rapidly ab- 
sorbed when it is available in the soil 

Salt Cliff plants also have to tolerate the 
high concentrations of salt to which their 
foliage and roots are exposed. And there is 
enough of it in the air to leave salt crystals 


Rock samphire (Crithmum 
maritimum) flowers June- 
Aug in cliffs, rocks, rarely 
shingle or sand by the sea 
Ht 30cm (12in) 


Ve 


Above: Insects search hard 
for the nectar of the English 
stonecrop, which is secreted 
at the flower's base. 


Sea 
plaintain 
(Plantago 
maritima) 
flowers June- 
Aug in salt- 
marshes, in 
short turf 
beside the sea. 
Ht 20cm (8in) 


. ma owers 
July-Sept on sea shores 
and cliffs. 

Ht 100cm (40in). 
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Right: Sea campion used tc 
1d foam poppy 


some froghopper 


visible on their leaves: this would kill most 
‘nland plants. This salt, of course, comes 
from spray thrown up from the wave-bat 


becau: 


live on the plant 


nymphs 


tered rocks below that ts then blown onto the | , ‘ 
encle infoamy cuckoo 

cliff. During severe winter storms the vegeta 

tion may be exposed to a steady drizzle of salt ry 


spray for days on end 
Natural fertiliser Along isolated stretches of 
coast the rocky ledges on steep cliffs are used 
A large colony of 


for nesting by sea birds. 
birds produces a large amount of excrement 
(guano) and this can have a marked effect on 
the cliff vegetation, particularly towards the r 
base of the cliff. Under this rain of bird 
droppings the growth of some plants, such as 
and scurvy grass, becomes luxuriant 


sea be L 
They grow taller than usual under the in- pad OAS = 
nee 1 Ae, ea stork’s-bil 
ence zen-rich natural fe 2 ty 
fluence of this nitrogen-rich natural fertiliser. pring squill (Scil/a verna) Series 


s on these cliffs were 


Not long 


flowers April-May in dry We 
collectors picked rock samphire, a typical very local i @ Ht 30cm (12 
cliff plant that is most common along south- Ht 15cm (6in). (Above) 
ern coasts. Rock samphire was collected 
towards the end of May and sent to London 
in barrels of sea water. It has a distinctive 
scent and was used for making sauces and 
pickles. The job of collecting gulls’ eggs and 


samphire was hazardous. Robert Turner in 


cris 
Sea campion (Silene 
maritima) flowers June-Aug 


1664 wrote of samphire on the Isle of Wight i q 

, on cliffs, shingle, among 
where it is incredibly dangerous to gather SUZ. stones by the sea 

yet many adventure it, though they buy the Mag Ht 25cm (10in 


sauce with the price of their lives 

On small offshore islands where puffins 
breed in large numbers the cliff tops can 
become so riddled with their nesting burrows 
that the original plant cover is drastically 
altered. Often the only plants to survive this 
disturbance are sorrels which thrive in the English stonecrop (Sedum r 


Sea-lavender 


vulgare 


bountiful supply of manure. anglicum) flowers June-Aug %\\"% on cl 
While sorrels are widely distributed in a on rocks, dunes, shingle in \ Ht 30cm 

variety of habitats in the British Isles, com- _ western areas. 

mon scurvy grass is mostly found on cliffs. Ht 5cm (2in \ 


Left: Spring squill, one of 
the smaller members of the 
lily family, is particularly 
common near Tintagel. 


Cornwall. 
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GREY HERON: TOP OF 
ITS FOOD PYRAMID 


The grey heron is the top bird predator of the freshwater food 
pyramid—a status which affords it a wide range of diet, but also 
makes it most vulnerable to the build-up of toxic chemicals in the 
water. Despite this and other threats, the number of British 
heron pairs remains at a stable 4000-5000. 


The large, stately and distinctive-looking grey 
heron is generally found beside or in fresh 
water. You may also spot it flying with its 
long neck tucked in against its body and its 
legs stretching far beyond the tip of its tail 
The harsh, honking ‘fraank’ call of the heron 
is a familiar sound on the marshes, instantly 
tecognisable to birdwatchers and the many 
anglers who come across herons while they 
themselves are fishing 

Colonies Herons breed in colonies, pre- 
ferring huge nests in trees; but sometimes 
they nest on cliffs, or at ground level on islands 
in lakes and lochs, especially in Scotland. A 
very few colonies, including the one at Tring 
in Hertfordshire, have nests in reed-beds 


sites more commonly favoured by the purple 
heron on the continent. Most colonies con- 
tain 10-30 nests, but a few colonies in England 
exceed 100 pairs. 

Herons at a colony refurbish their old nests 
in January, or even December, ready for the 
early breeding season. Most colonies have 
traditional ‘club’ areas close by, where the 
‘off-duty’ herons stand around. These gather- 
ings are called ‘sieges’ and provide the sites 
where the birds begin their courtship display 

The male choses a site and then advertises 
himself and his site to the females. When one 
of the latter shows interest, both sexes display 
together; this leads to mutual preening and 
the start of nest-building. The male generally 


Above: A 


nagnificent bird 
with a wide wingspan of 


175-195cm (68-76in), the 

grey heron has a white head 
with a dagger-like beak, and 
a broad black streak running 
from the eye to the tip of the 


crest 


Grey heron (Ardea 
cinerea), total length about 
95cm (36in), body length 
about 43cm (16in) 
Distribution beside almost 
any freshwater margin, 
especially marshes. Resident. 
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. twigs, leaves, grass and other 
nest materi id the female arranges them 
in most 5 using the base of the origi 
nest. The birds mate on the nest or in the 
immediate vicinity 

From February right through to May, and 
even June, the female lays her eggs, which 
both parents incubate; two broods are rare 


collects stick: 


drin, accumulate in animals from the bottom 
of the heron’s food pyramid upwards, and 
concentrations of these poisons increase until 
they reach the heron, which is the top bird 
predator of this pyramid. Analysis shows that 
the build-up of chemicals in the heron’s body 
causes its egg shells to thin-to the point 
where in some cases they collapse or are 


Migration Herons often fly long distances broken by the weight of the brooding 
to find new sources of food during cold spells, parents. 
and are good at locating springs, sewage Population The effects of toxic chemicals 
farms and other open water. In severe and the gun put severe pressure on the heron 


weather they also forage on the shore, as the population. In 1954 protection was granted Below: The her 
salt in the sea prevents the water from freez- against shooting, though it was sometimes nearby field to 
difficult to enforce, and numbers returned to to death or sw 


ing, 

Hew from Scandinavia arrive-in Britain 
for the winter as they are not able to survive 
this season in the colder parts of Europe. A 
few British herons leave for France, Spain or 


previous levels (as they also do after a fall in 
heron numbers caused by a hard winter). The 
most recent census figure for Britain stands at 
just over 4000 pairs—nising to 5400 in a really 


Right: A heron lay 
chalky, blue-green 


(surprisingly no t 


hen’s eqgs) 


34-4 w 


further 7-8 weck 


which f 


ks later 
nestlings fledge 


good year. This makes a maximum popula- 
tion at the start of the breeding season of 
12,000 birds. These census figures, which have 
been kept for over 50 years, are only possibl 
because herons breed in colonies. 


Portugal, but the majority remain within 100 
miles of their native heronry 

Predator and pest Herons forage for a 
mixed diet of fish, eels, frogs, small mammals 
(quite often voles) and sometimes large 


Below: The heron spots its 
prey and stands motionless, / Ye 
with neck outs{retghed and , } 
head near thy § (fr 
strike. | 


Left: The heron stabs its 
victim (in this case an eel) 
with a very fast, accurate 
blow. Just before the strike 
the heron often re-adjust 
the position of its head, 1 
make sure the 


Below: All herons, including 
the purple heron (Ardea 
purpurea), can 
head still, while swive 
the eyes downwards. 


insects such as grasshoppers and emerging 
dragonflies. In the past, water bailiffs per- 
secuted herons for their fish-eating habits, 
and trout farm owners today find individual 
herons persistent and expensive pests. Herons 
also welcome the source of food provided by 
suburban fish-ponds—goldfish are particu- 
larly easy to see. 

With such a varied and abundant source of 
food, it is perhaps not surprising that herons 
haye long lifespans. The record is held by a 
German bird that survived for 24 years; the 
two oldest British herons lived for 18 years. 

Mortality Life can be hard for herons. All 
sorts of hazards may cause death choking 
on large fish, being shot, becoming entangled 
in barbed wire, being killed by foxes, and 
(8%, of all ringed recoveries) flying into over- 
head wires. The British Trust for Orni- 
thology’s sample census of heronries, which 
is the longest running survey of bird numbers 


in Britain, also shows how devastating the 
effects of severe winter: 


Toxic chemicals 


254 


Relatives The grey heron is the only one of 
its group that occurs regularly in Britain 
although its close relative, the purple heron 
visits occasionally during the summer. Our 
native heron has a soft grey plumage, while 
the purple heron has darker 
which are easy to distin 


richer colours 
ish. At a distance 
the young grey heron with its darker plur 
is sometimes confused with the purple 

latter, however 


The 
is still very rare in Britain 
Apart from the bittern, which is a distant 


relative, the only other regular herons ir 
Britain are the dazzling-white little egret and 
cattle egret—and both are even rarer than the 
purple heron 


Historical birds Heron colonies are 


ener 
ally in traditional sites—the oldest one 
recorded in 1293, is at Chilham in Kent. The 


long history of this heronry is no accident. In 
the Middle Ages, falconry was an aristocratic 
sport, and herons were the most prestigious 
quarry. Herons also featured regularly as a 
piece de resistance at medieval banquets 
where they were often called cranes. It was 
therefore well worth noting the presence of a 
heronry in the land deeds. Heronries are 
commemorated in the names of houses, farms 
and yillages—~Herne Hill in London implies 
the hill with a heronry on it, and ther 
records to confirm this. 

The bird’s name has only recently been 
¢stablished as ‘grey heron’ and itis still known 
by local names such as herne and heronsew 


are 


Preening 


rely on their feathers for flying, for keeping 
dry and for insulation, they must keep their 
plu n top condition. Close 


examina a t 
ows that these are 


ndividual feathers are 


i preening, scratching 


and shu 


ry 


cting activ 
ased through 


barbs 


the 


aligned properly 


bird's bill 


to ensure t 


The uropygial 
gland, situated above the base of the tail 
provides natural oils for grooming, but not 
act 
and bitterns) are particularly 


for waterproofing as one might e: 


Herons 


likely to get slime on their feathers from the 


food they catch. So they have 
tract on the breast (right) 
on their flanks, providing a crumbly. 
powdery material (‘powder down’) which 
they use in preening. It is as if they are 
able to carry a natural, constantly renewed 
powder puff around with them 

Some birds, including nightjars that prey at 
dusk on moths whose wing scales then soil 
the birds, use their central claws to preen 
such scale material from their feathers. 
During the breeding season especially, you 
may see two birds preening each other 

This could be helpful for feather 
maintenance, but it has a much deeper 
significance. It reinforces the pair bond 
between male and female (very like petting 
in humans) and is an important part of 
heron courtship 


a special 
and two more 


Above 
comb-like claws and the 


The heron uses its 


powder down located in its 


breast (below) to preen 


URCHINS 
WITH SPINY 
UMBRELLAS 


Sea-urchins are not stationary 
creatures, but move around on 
shore and seabed using their 
spines and sucker-like tube-feet. 
Some can climb up vertical 
rocks, and even bore into them. 


Sea-urchins belong to a grec of marine 
animals aptly named echinoderms, meaning 
spiny-skinned. Starfish, brittle-stars, se: 
cucumbers and feather-stars are also mem- 
bers of this group. Many of the sea-urchins 
around the British coastline live bo 
and below the low tide mark, either si 
in groups 


above 


y or 


Some species, such as the common sea- 
urchin, green sea-urchin and edible sea- 
urchin, live under stones, among seaweeds 
or in rock pools and crannies. But the heart- 
urchin, or sea potato as it is commonly called, 
burrows in sandy shores. Although the living 
creatures are often hidden from view, you 
may often find the round, hollow and colour- 


256 


ful shells of dead sea-urchins 
along the strandl 

Spiny test The shell (test) 
external skeleton. But for the livi 
is also an internal one, covered in a th 
of li 


washec 


e 


2 tissue which contains the d 


and reproductive c 


Th 


plates. 


ans 


ny 


test is made up of layers of white 
As the animal grows, it 2 


is more 
layers each year, with layers of pig 
between. You can tell the age of a sea-urchin 
by counting the numbers of layers. The 
urchin, for example, can live for 
eight years or more 


ment in 


edible s 


The spines, which cover the test and soon 


break off when the animal dies, not only 


mou 
of t 
by 

Aristot! 

Named 

philosopt 

described the ’ 


detail, the Aristotle 


may be found intact insid 
empty te 


away (left 


ng 
contain 


from the centre and coiling 
Five yellow sex 


(4) are 


inside 
organs (gonads 
clearly visible 
hence its 


edible (LULS 


The test is usually 10cm 
(4in) in diameter and, when 
empty and cleaned (right), 1S 
tiful mixture of reds 

s, with small 

the 


a beau 
and purples, with s 
white knobs where the 
about 1.5cm (3in) 


spines 
were attached. 


long 


protect the sea-urchin against predators, but 

also help it to feed and to move about. In 

some species, the spines enable the animal to 
burrow into sand or bore into rock 

On the move Sea-urchins also have a num- 
ber of tube-feet interspersed among the 
spines, which they use chiefly for movement, 
and also for respiration and waste disposal 
The tube feet make up part of a complex 
structure known as the water vascular system. 

Sea-urchins pump fluid through their bod- 
ies to help them move about. The fluid, 
largely sea water, is pushed through a series 
of tubes to the tube-feet, which then extend 
The sucker-like tip of a tube-foot 
firmly once it touches a rock or other 
surface. The muscular wall of the foot then 
contracts, and the water is forced back 
through the canal system. As the foot short- 
ens, the animal is pulled along. Once at- 
tached to a rock, sea-urchins are difficult to 
dislodge. 

The tube-feet project through holes in the 
sea-urchin’s test, in a characteristic pattern 
of five double rows running from top to 
bottom round the body. You can clearly see 
the tube-feet holes on empty, spine-free tests. 

The sea-urchin’s mouth and teeth are on 
the underside of its body. The edible sea- 
urchin, and other rocky shore species, move 
slowly over the rocks to graze on the vegeta- 
tion, especially soft young seaweeds 

Colourful varieties Sea-urchins common 
around the British Isles vary in size from 
5-15cm (2-6in) across; their shapes differ 
from rounded to heart-shaped, and the 
colours alter dramatically from black to 
bright purple and to the pea green of the 
green sea-urchin. 

The common sea-urchin, sometimes called 
the rock-urchin, forms groups in or among 
rocks between the high and low tide marks. 
Ifit cannot find a rock pool or suitable cranny, 
this urchin makes its own shelter against the 
waves, wind and sun by boring into the rock 
Its teeth bore deep into the rock, while the 
spines widen the hole. 

The much larger edible sea-urchin lives 
down on rocky shores. It is only uncovered at 
spring tides, when the low water mark reaches 


its lowest point; but the slightly conical 
empty tests may be found higher up the 
beach. The tests are a colourful reddish- 
brown and are often sold as souvenirs. 

Sea potato This sea-urchin is also known 
as the heart-urchin because of its fragile heart- 
shaped test. It differs from other sea-urchins 
in that it lives in burrows on sandy shores 
near the low tide level. Like many animals 
in this habitat, the sea potato burrows to 
find somewhere to live and to exploit its food 
source in the sand, as well as protecting itself 
against the drying effects of the sun and wind, 
or the force of the waves 

A group of spines on the underside near the 
mouth which are longer and spoon-shaped, 
are specifically for digging down into the 
sand. A star-shaped depression on the surface 
shows where a heart-urchin has recently 
burrowed. Once underground it feeds with 
the use of special tube-feet and collects sand 
grains from the burrow floor. Spines around 
the mouth then scrape off the food particles. 

Non-mating Like many marine animals, 
sea-urchins do not mate but shed their eggs 
and sperm into the sea (groups of sea potatoes 
gather together to help ensure the maximum 
number of e; are fertilised). Spawning 
takes place in spring and the fertilised eggs 
develop into minute rounded larvae, with four 
arms that stick out and up. The larvae float 
among the plankton, later settling on the 
seabed to transform into adults. 


*As.it digs as far dawn as 20cm 
(8in), the sea potato uses very 
long tube-feet to funnel to the 
surface to breathe. The animal's 


waste is taken out along the 
horizontal, dead-end tunnel, 


This urchin lines the tunnel and 


burrow with mucus to make 


them firm, but it moves on when. 


they collapse. 


Above: The green sea-urchin 
is often found under stones 
or seaweed on those parts 
of the shore that are covered 
by the tide (lower shore) 


Green sea-urchin 
(Psammechinus miliaris), 
greenish test up to 4cm (13in) 
across; violet spines 15mm. 
(in) long. On Atlantic, Channel 
and North Sea coasts 


Sea-urchin (Paracentrotus 
lividus), test 6cm (23in) across: 
dark brown spines up to 3cm 
(1}in). Rocky west coasts, 
Channel Islands; rare elsewhere. 


(Echinocardium 
cofdatum), test up to Sem 
(34in); empty test clearly 
shows five double rows of 
tube-feet holes; no teeth: 
or Aristotle's lantern. In 
clean sand, lower shores; 
particularly Norfolk coast. 


257 


Above 


Rowant National N 


re 


HOW THE DOWNS 
KEEP THEIR SHAPE 


Grazing animals—mainly sheep and rabbits play a 
vital role in keeping the rich mixture of flowe ering 
plants on chalk grasslands. Without them scrub 


would invade, smothering the plants and forcing 


out the creatures dependent on them. 


Sheep graze the 


n the Ch 


valk grassland on Aston 


ire 


ems 


Downlands owe much of their character to 
the presence of large grazing animals. Rab: 
bits and domestic stock principally sheep. 
are the main agents by which downland is 
kept open. Hares, though common, rarely 
occur in sufficient numbers to have a marked 
effect on the vegetation. Nor do fallow or 
roe deer. Even though they often browse 


to the ope 
great herds 


1s wild cattle, were responsible 


junction with ligh 
downland open in 


maintain 


But for 


downl: ands have been r 


sheep. 


Close grazing by sh 


dowr 


arge wild herbivores 


some 12,000 ye 


F 


icep or rabbits prevents 


the grassland from being colonised b 


nd trees. It does th 
ind trees, with the 


posed buds, are mor 


than small grasses 
which have growi 
on or in the ground 


replace parts eaten 
plants cannot. Sec¢ 


remove nutrients from 


which the bigger and mo 


ing shrub species 
pattern of downland g 


2 point 


by ar 


n two ways. Shrubs 
yints in eX 


and flowering plants 


n buds 


apidly 


These 


but woody 


animals 


ondly f 
he environment 


nutrient-demand 
need, The traditional 
srazing was to drift the 


flocks of sheep over the hills in the day and 
then bring them down into the cultivated 
fields in the valleys at night 

This sytem of unenclosed grazing (pastora 
lism) was different from most agriculture 
because nutrients removed in the form of 
mutton, wool or dung left in the valleys, were 
not replaced on the hills by fertilisers. The 
nutrients had to build up ain naturally 
from rain and the minerals from the under 
lying rock. Since this was a very slow process. 
downlands were infertile and good only for 
light grazing followed by a period of no 
grazing. Their value lay in their great extent 
so that although inherently unproductive in 
any particular part, in total they were very 
Productive 

Burning the grassland Fire has a similar 
effect on downland vegetation to grazing 


Woody species are more vulnerable to being 
burned and recover less readily than do 


Brasses and small non-woody plants. In the 
Past it was common practice to burn coarse 
Brass and scrub on downland at the end of the 
Winter to provide fresh new growth to be 


Chalk outcrops 


‘overing 


the 


1\ 
= 3 East Anc 


ian chalk 

4 Chilterns 5 Berkshire 
Downs 6 Salisbury Plain 
7 Hampshire Downs 

b 8 North Downs 9 South 
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ained n¢ 
areas such as Salist 
Ministry of Defence 


mers are allowed 


because the bom 
ghed 


food 


However, this 


downland is 


d 


under c 


he extent of downl 


with cha 


1 has fluctua 


ie years 2 


Above: The wart-biter, which 
can give a painful nip with 
its strong mandibles, is one 
of our biggest and rarest 
bush crickets. It lives in long 
grass at the edge of chalk 
downland 


Right: The wheatear needs 
extensive tracts of open land 
to survive and so is only 
found on the larger areas of 
downland 


Below: The exposed chalk 
bedrock gives the White 
Horse on the Pewsey 
Downs, Wiltshire, its bright 
outline. Flora such as 
orchids, rock-roses and 
harebells flourish on these 
downs. 
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ed 


economy. During the Nap W 
blockade and higher foo 
worthwhile for farmer 


inder cultivation. Developr 


ral techno’ 


tion and m Td 
nlands to becor 
Parliamentar 

and IT 1 

L areas of downland 

ploughed up. A 


F 
ind. species becar 


pasque flower 


ample, disappe 
known localities. T 
thought to have becc 
and then a second, colony wer 
in the 1950s 

With the repeal of the Corn La 
and the subsequent flow of grain fr 
America and the colonies, agricult 
into decline. Much downland went back 
pasture, the abandoned fields being largely 
grazed by enormous populations of rabbits 

The blockade of the Second World War 
had the same effect as that of earlier wars 
large areas of downland were ploughed to 
Increased home production of food. The 
gricultural Act of 1947, with its subsidies 
for food production, maintained agricultu 
prosperity and ever since the war there ha 
been a continual loss of downland to arable 
farming or pastures that are reseeded and 
then enclosed 

Invasion by scrub A further blow for the 
future of downlands was the arrival of 
myxomatosis in the mid-1950s which almost 
eliminated the vast rabbit populations. Coarse 
grass and scrub invaded from the richer valley 
and plateau soils. You can still see many of 


1e extir r 


the old warren sites on the downs fror 
bright green nitrogen-rich vegetation on 
them. These are often clumps of nutrient- 
demanding species such as elder, nettles and 
brambles. 

A small patch of chalk grassland managed 
in the traditional, impoverishing way may 
contain as many as 60 to 80 species of plant 
and up to 25 species of butterfly. Grassland 
‘improved’ by fertilisers contains only 2 or 3 
species, which have smothered the other 
plants, and no species of butterfly 

If we want to hold on to our stretches of 
open downalnd, with their special plant and 
animal communities, we will have to make 
sure that the remaining downs ate managed 
Some people find it difficult to see why such 
an ‘unnatural’ habitat should be conserved 
at all. Unnatural it may be in that domestic 
stock are needed to maintain the diversity of 
plants and to keep the invading scrub out. 
But the sheep have only taken over the role of 
wild grazing animals which Man has elimin- 
ated and which still maintain similar gra 
lands, such as steppes and prairies, in other 
parts of the world. 


The field y is a specialist grass eater. But 


FIELD VOLES: gras: ie, cifical to: digest and is not very 


must spend a lot of 
1¢ eating. It f s by day and night, being 

most active near dawn and dusk. It is equip: 

FOOD FOR ALL prperypie edie 
grass fibre ed incisor 
1 bite 

t-topped 


yrous 


The field vole (below), a 


rassland rodent with a 
shaggy greyish-brown coat, is a little larger than a 
mouse, and breeds prolifically 


a necessity since it 1s 
major source of food for every bird of prey and down quickly 
carnivorous mammal in Britain thro 


phout the fi 
Long grass hideout Ott 
mammals, such a 


out to feed in full view. If danger threatens, a 
rabbit can escape down a nearby burrow, 
while a deer depends on its size and speed for 
safety. Field voles, however, which cannot 
run very fast and do not always make under- 
ground burrows, have a different strategy for 
avoiding danger while feeding. They stay 
hidden in the shelter of long grass, feeding in 
runways at ground level. In winter, a covering 
of snow gives even more protection: the voles 
stay in their runs beneath the snow, enjoying 


Above: Young field voles, 
born blind, are only 
relatively secure from 
predators in their nest of 
dried grass. This nest, for 
instance, was dug out by a 
dog. Carnivores such as 
foxes would have little 
difficulty in locating the nest 
and eating its inhabitants. 


a plentiful food supply while remaining safe 
from predators 

The field vole needs fairly tall grass if its 
above-ground runs are to be sufficiently 
hidden, so it avoids mown grass and closely- 
grazed fields. Its favourite habitats are road- 
side verges, waste land and rough fields 
where the grass is long and tussocky. Any 
area of long grass in Britain will have field 
voles—from moorland over 1200m (4000ft) to 
coastal salt marshes and sand dunes. 

Field voles do not live in woodland. But 
new forestry plantations, where the trees have 
not grown tall enough to shade and kill the 
grass, are a real haven for them. They some- 
times nibble the bark of the young trees and 
can do a fair amount of damage in plant- 
ations. 

Nesting and breeding Female voles make 
breeding nests in spring and summer. The 
first litter—of four to six babies—is usually 
born in April. A female can continue pro- 
ducing a new litter every six to eight weeks, 
right through the summer. The baby voles, 
weaned at 14-28 s old, are able to breed 
when they are six weeks old, although those 
born in late summer wait until the following 
spring before starting to reproduce 

Predator pressure Voles must breed pro- 
lifically since it is their only solution to the 
problem of predation. No other mammal 
prey is eaten in such huge numbers as the 
vole. It is hunted by birds of prey, owls, 


Looking at vole runways 


Field vole runways look like well-worn, 
mouse-sized paths threading a passage 
between long grass stems. Those in use 
have fresh droppings—soft green ovals— 
scattered along their length. Small piles of 
‘kibblings’—bits of nibbled grass—mark the 
places where the voles were feeding. The 
runs remain visible for some weeks, after 
voles finish using them. Long grass is 
essential to provide concealment from 
predators. 

| The runways usually radiate out from grass 
tussocks where the vole has sited its nest 
This—made of finely shredded dry grass— 
must be warm and dry. If a grass tussock 
does not give enough protection, the vole 
may dig a shallow burrow, or nest in a 
hollow under a log or stone. Sometimes it 
may even make use of corrugated iron 
roofing sheets which have been disgarded 
from farm buildings and left lying around 
in a corner of waste land. The corrugations 
make an excellent waterproof roof for the 
nest. If you approach a sheet of corrugated 
iron quietly and lift it quickly, you are 
almost sure to see a field vole dashing for 
cover, 

Nests are built all year round. Even when 
there are no young, the adults still need a 
warm place to sleep, Individuals usually 
Spend their whole lives within 27m (30yd) 


of the nest, feeding and breeding. 


night sight, are well-equipped to 
hunt field voles. 


a. 


Foxes seem to prefer field 
voles to other prey, 
whether eating them at 
‘once or burying them to 
eat later on. 


Owls, with their especially efficient 
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stoats, weasels, foxes, badgers, pine martens, 
wildcats and snakes. Short-eared owls eat 
almost nothing else, and kestrels too are avid 
field vole hunters, specialising in patrolling 
the motorway verges which have become the 
voles’ favourite habitat. Many of these 
predators seem to show a particular prefer- 
ence for voles over other prey spe 

Plague populations Fast breeding is a re- 
markably effective way of combating preda- 
tion. Despite the great numbers of voles 
caught and eaten by predators each year, 
their populations can still increase. The usual 
pattern is for the vole population to build up 
to high numbers over a few years, then drop 

Sometimes, however, plague proportions 
are reached. An early description of this 
details what happened in a part of Essex 400 
years ago: ‘About Hallowtide last past 
(1580), in the marishes of Danesie Hundred, 
ina place called Southminster, in the Countie 
of Essex, a strange thing happened: there 
suddenlie appeared an infinite multitude of 
mice, which, overwhelming the whole earth 
in the said marishes, did sheare and gnaw the 
grasse by the roots, spoiling and tainting the 
same with their venemous teeth, in such sort 
that the cattell which grased thereon were 
smitten with a murreine, and died thereof; 
which vermine by policie of man could not be 
destroied, till now at last it came to passe that 
there flocked together all about the same 
marishes such a number of owles as all the 
shire was not able to yield; whereby the 
marsh holders were shortlie deliuered from 
the vexation of the said mice.’ (Holinshed’s 
Chronicle, 1586). 

This is a remarkably accurate description 
of what happens during a vole plague- 
although the cattle probably died of starva- 
tion since vole teeth are not venomous. The 
owls which arrived in such numbers were 
short-eared owls, a species which hunts in 
daylight. 

Aggression and stress High vole populations 
can cause considerable damage and much 
research has been done into the probable 
Causes of population fluctuation. It often 
seems to happen in a cycle, a high vole 
Population building up every fourth or fifth 
year, 

At the end of the last century, a Govern- 
Ment enquiry blamed vole plagues in Scotland 
on the gamekeepers who killed the natural 
Predators of the vole. But the explanation for 
Vole plagues is not as simple as that. It is true 
that, when the vole population is high, 
Predators move in and concentrate on hunt- 
ing voles which become very easy to catch, 
specially if they have eaten most of the grass 
Which should conceal them. But the fall in 
fumbers often happens more quickly than 
San be explained by predator hunting alone. 
It seems that at high densities the voles’ 
haviour changes. They are normally fairly 
“ggressive towards strangers and spend their 

Whole lives in small areas, As the numbers rise 


and crowding occurs, aggression increases; 
this can take the form of much high-pitched 
squeaking or chattering when two individuals 
meet. At the same time, the voles stop breed- 
ing as successfully— possibly due to the stress. 
of increased aggression—and numbers start 
to drop. 

The year following the drop in numbers, 
voles are fairly scarce. But there are still many 
predators about—those which moved in and 
bred prolifically when the voles were com- 
mon. Although the predators turn to other 
prey, or move to other areas, they probably 
keep the low vole population in check for 
some time. Then, as the predators decline and 
the overgrazed grass recovers, the voles lose 
some of their aggression and start breeding 
rapidly again. The next vole plague is under 
way. 

Habitat boom Thousands of years ago, 
before Man cleared the forests from most of 
Britain, field voles probably had fewer suit- 
able grassy areas to inhabit. They would have 
lived in wetter areas where trees could not 
grow, or in coastal grasslands, and their 
habitats would have been small and scat- 
tered. It is possible that the regular massive 
increase in vole population which occurs 
today happens only because man has created 
much larger areas of land suitable to the 
vole’s way of life. 

On the Continent, the field vole’s grassland 
habitat is shared with the common vole. 


Although mainly active at 
night, the field vole is also 
out and about during the 
day. When its usual food— 
grass—is scarce, the field 
vole will eat bark, bulbs, 
roots and even fungi 


FIELD VOLE (Microtus 
agrestis); also called short- 
tailed vole. 
Size very variable; adult 
head-and-body length about 
9-13cm (3}-5in); tail 3-4cm 
(1-13in). Weight about 20g 
(Joz). 
Colour greyish-brown 
above, pure grey underneath. 
Coat rather shaggy. 
Breeding season starts in 
April, continues throughout 
summer. 
Gestation period About 
21 days. 
No of young 4-6 per litter. 
Lifespan One year, 
sometimes two. 
Food grass stems, green 
leaves. 
Predators birds of prey, 
carnivorous mammals, 
snakes. 
Distribution everywhere on 
British mainland, absent 
from Ireland. 
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FERNS: ROYAL, 
RARE AND COMMON 


Ferns are relatively primitive plants bearing spores 
rather than seeds. Some of our most attractive 
species such as the dainty maidenhair and the stately 
royal ferns, are disappearing from their natural 
habitats, but the resilient male fern is still common. 


Above: Royal ferns. 
Individual plants can live to 
@ great age, perhaps for 
several hundred years. In 
old specimens their 
enormous woody rootstocks, 
weighing as much as 90kg 
(200Ib), are branched into a 
number of large crowns 
from which the fronds sprout 
in spring, 
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Less than a quarter of our 44 species of native 
fern are widespread throughout the British 
Isles. Of the rest, most have a restricted dis- 
tribution, and some are exceedingly rare. 
This scarcity is due largely to a limited avail- 
ability of suitable habitats. 

Another reason for the rarity of some fern 
species dates back to Victorian times when 
there was a fashion for collecting and growing 
them indoors. Collectors scoured the country- 
side for ferns which were then sold from door 
to door. These wandering plant-sellers were 
called Botany Bens and, of course, the rarer 
the fern for sale, the higher the price it com- 
manded. And so before long certain Species 
became extreme rarities as popular sites were 


continually raided. 

Royal fern was one of the plants to suffer 
at the hands of the Botany Bens. Now 
restricted to the bogs, riversides and swampy 
woodlands of western regions, it was formerly 
quite common throughout the British Isles 
But the activities of collectors, as well as the 
drainage of bogs for farming and building, 
have together drastically reduced its numbers 
and range. 

The fronds grow in dense tufts; in favour- 
able locations they can reach a leng h of 2m 
(64ft) with a width of 50cm (20in). T 
two distinct kinds of frond. The spore- 
bearing fertile fronds grow up through the 
centre of the tuft surrounded by numerous 
sterile fronds. When young all the fronds are 
clothed with a brown woolly fluff that falls 
off as they mature, leaving them quite hare, 
The sterile fronds have a leathery texture anc 
are a dull yellow-green colour. By cone 
each leaflet (pinna) on the fertile fron s 
becomes smothered with brown spore ca 
sules so that little or no green shows eee 
Each spore capsule is globular in shape; bd Tee 
the spores are ripe from June to Augus 
capsule splits into two halves to rele ate 

Despite its robust appearance ear ah 
leathery nature of its fronds, the OF liage 
shrivels at the first serious frost. The a aa 
dies back and the plant survives winte! ee 
dormant state, fuelled by food reserves 
rootstock. 


How ferns reproduce 


Ferns reproduce by means of spores 
In the male fern, as in many other 
fern species, these are produced on 
the underside of the fronds in brown 
outgrowths (sori). The spores are 
housed in capsules (sporangiajyand 
there are a number of these in Bagh 
sorus. In dry conditions the matiié 
sporangia split open and release 
their spores 

They are wafted away by the wind 
and tho: hat land in a suitable 
place quickly germinate to produce a 
thin heart-shaped leafy structure—a 
prothallus. The spores are asexual 
however, the prothallus bears male 
sperm cells and female egg cells. In 
damp conditions the sperm cells 
migrate through a film of water and 
fertilise the egg cells. The prothallus. 
disappears and the young fern can 
eventually be seen, characterised by 
the tightly curled leaves (croziers) 
These unfurl, and develop into the 
mature fern, with its long elegant 
fronds 

Ferns are relatively primitive plants, 
since unlike the so-called higher 
plants, the sexual phase of 
reproduction occurs away from the 
mature plant in a minute separate 
structure, the prothallus. 


A large fern may re- 
lease several hundred 
million spores in one 
season. Spores are wind 
dispersed and germinate 
into a leafy structure 
called a prothallus. 


Male fern 
(Dryopteris filix-maas) 


2 


1 close up of 
underside of 
frond showing oe pe 
spore-bearing % é 
sort 


2 prothallus 
(underside) 


3 very young 


Soon after 
fertilisation 
the fern starts 
to grow 


4 young fern 
with curled 
fronds (croziers) 5 e 


erie 


Maidenhair fern is perhaps our most 
charming and delicate fern. It is confined to 
sheltered sea cliffs on the south-west coast of 
England and along parts of the west coast of 
Ireland. It is widely distributed throughout 
warmer parts of the world and its range in 
Britain reflects the influence of the Gulf 
Stream which keeps our western seaboard 
relatively warm throughout the year. 

Itis anchored to rock crevices by its slender 
Creeping rootstock. The graceful drooping 
fronds are up to 30cm (12in) long, although 
half this length may be composed of the stem, 

he fan-shaped leaflets are attached to the 
Stem by a thin, black, hair-like stalk. The 
Spores are produced at the tips of the leaflets. 


Above: The tightly curled 
fronds of the male fern in 
spring. Ferns are largely 
confined to damp areas 
because they need water for 
the sexual stage in their life 
cycle. 


Right: Maidenhair ferns are 
extremely rare in the wild 
But they are widely 
cultivated and used by 
florists in bouquets and 
buttonholes. 


TOWN AND COUNTRY 
PIGEONS AND DOVES 


Pigeons and 


have a plump body, sn 
have succeeded in adapting to 


The 


doves vary in size and colour but all 


small head and slender beak 
in’s urban 


sprawl, and have withstood the threat of the 
shotgun by rapid flight and consistent breeding 


Below: Turtle doves are 
thinly distributed on farmland 
south of a line between 
Durham and Lancashire 

(they are scarcer in west 
Wales and Cornwall). Their 
main food plant, which 
grows here, is fumitory 


There are about 300 s; 

doves in the world, five of which occur 
British Isles. Whether you call the 

or ‘dove’ is a matter of perso’ 
though 

with short, square tails, and doves are more 

slightly built with long, rounded tails 


nerally pigeons are | 


Cliff cousins M 


uildir 
of bread 
an extraor 
proximity 
In the early days 
had a dove-coat, conta’ 
esticated rock dove: 
their different colour 
domestic bird: 
cliff-dwelling ones, but 
wo 


remote 


0k g 


ing between 


but the most rock 


However, breedi al popul: 


revert after a few to th 


tion found in true rock doves. 

Stock doves are easily confused with rock 
doves. Both have iridescent-green neck 
patches which they use in courtship display, 
but stock doves are less gregarious, more in- 
conspicuous birds and lack the bold markings 
of their relatives. Once found only in south 
and east England, they have spread through- 
out Britain with the increase in agriculture. 

Woodpigeons have also increased dram- 
atically in number and range, and are even 
colonising the Outer Hebrides and Shetland 
Isles. They are unusually tame birds and their 
numbers are increasing in urban areas. A 
broad, white crescent bisects each wing. It is 
concealed when the wings are folded; in 
flight, however, it is obvious and recognised 
by other pigeons as a hazard-warning signal 
Woodpigcons are larger than other British 
pigeons and have proportionately longer 
tails than stock doves. A good way to identify 
woodpigeons is by their bold white neck 
patch or ring hence their other name ‘ring’ 
dove. 

Collared doves take their name from the 
incomplete, white-bordered but otherwise 
black neck collar. The smallest of our 
resident species, they spread from the Con- 
tinent and have colonised most of the British 
Isles in the last 25 years with a dramatic 
population explosion. Associating closely 
with Man and his cereal grain, collared doves 
are now common birds in villages and sub- 
urban areas. 

Turtle doves are even smaller than collared 
doves, with a shorter, more rounded tail. 
They fly in a dashing manner, with quick 
flicking wing-beats, and when overhead the 
white belly appears outlined by darker wings 
and tail. Turtle doves spend the winter in 
Africa, and return in late April to May. 

Cooing songs Pigeons and doves have a 
characteristic, monotonous call which they 
use to establish territories. The establishment 
of territories helps to separate nests and 
teduce the dangers from predators. Wood- 


1 Rock dove /feral pigeon fine bars 

(Columba livia) 

2 Stock dove 

(Columba oenas) 

3 Turtle dove 

(Streptopelia turtur) 

4 Collared dove 2 

(Streptopelia decaocto) 
loodpigeon 

(Columba palumbus) 


inde: 
neck patch 


white rum) 
blue-grey back nerame 


two large 
Wing bars 
inidescent-green Jad 


Neck patch 


on neck patch 


nt-green 


Above: Unlike most birds, a 
woodpigeon does not need 
to lift its head to allow water 
to drain down the throat 
with each gulp. 


bold white 
neck patch 


bold white 
crescents 
bisect each wing 


white 
belly 


- long tail 


pigeons, collared doves and stock doves have 
five, three and two-note rhythms respectively ; 
they repeat each phase several times in suc- 
cession. Male collared doves also havea nasal 
flight-call which is often mistaken for the call 
of the cuckoo. The cooing of domestic and 
feral pigeons is well-known and seems not to 
have changed from that of rock doves. The 
turtle doves’ soothing purr, which they sing 
hidden in deep cover, can easily go undetec- 
ted. 

Display flights Pigeons and doves also 
advertise their territory by flying in display 
positions. Rock and stock doves glide with 
wings held stiffly in a ‘V’. Turtle and collared 
doves fly up and then parachute down with 
tail fanned and wings held below horizontal 
level. Woodpigeons have an undulating dis- 
play-flight; they fly up, stall and ‘clap’ their 
wings two or three times, and then glide down 
before repeating the process. The claps, made 
on the downstroke of the Wwing-beat, are 
similar to the crack of a whip—contact be- 
tween the wings is not important. 


small 
coverts 
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Nests Pigeons usually build their nests in 
trees, but also in holes, on ledges, and even 
on the surface of the ground. Sometimes you 
may see the conspicuous white eggs visible 
through the flimsy platforms of twigs. How- 
ever as females incubate the eggs at night, 
and males take over during the day, the eggs 
are rarely left uncovered. 

Pigeons lay only two eggs in each nest; but 
breeding continues until September or later 
and the parents raise at least two broods. 
Sometimes they make the second nest and the 
female lays her eggs even before the first 
brood has left. Pigeons and doves produce 
protein-rich pigeon milk~—a cheesy curd that 
sloughs off from the lining of part of the crop; 


Above: A special feature of 
pigeons and doves is their 
powder down feathers— 
small feathers of a crumbly 
material that breaks up into 
a dust to help in preening 
other feathers. If a bird flies 
into a window, this dust is 
shaken loose, leaving a 
remarkably detailed ‘dust- 
shadow 


Below: The stock dove has 
pale-grey feathers and 


hardly any noticeable white- 


coloured areas. 


this is initially all the nestlings need. Later, 
at feeding times, the parents regurgitate seeds 
which they have gathered and stored in the 
crop. Each parent eventually feeds the young 
only twice a day, in the morning and evening. 

Feral pigeons, particularly the dark-col- 
oured types, may nest throughout the year 
and, on average, raise five broods. Turtle 
doves cut their breeding season short to 
migrate in August or September. Other 
species have their greatest breeding success in 
high summer, when there is plenty of food, 
such as cereal grain 

Crop-eaters Pigeons eat a wide variety of 
natural foods; woodpigeons, for example, 
eat weeds, acorns, tree flowers, ivy and beech- 
nuts. British pigeons, however, largely de- 
pend on agriculture—stock and turtle doves 
either eat the weeds that grow beneath the 
crops or take the crops themselves. Resident 
pigeons and doves eat freshly sown grain and 
leftovers on stubble. 

Woodpigeons even take unripe corn, using 
their weight to drag the grain to ground level. 
They are equipped with a strong, hooked 
beak, ideal for tearing leaves, and to some 
have become Britain’s worst pest. Four mil- 
lion breeding pairs and their offspring cause 
over £1 million damage every r. Wood- 
pigeons perhaps create the greatest devi 
ation when they cannot get at clover leys 
which are covered by snow. Then they turn 
to the taller, but less nutritious brassicas. In 
short winter days they swallow more than 
their stomachs can cope with, and store the 
excess in their swollen-out crop to digest It 
after dark. 

Woodpigeons previously fed on leaves and 
seeds of woodland weeds and now exploit the 
bigger, better sources provided by farmers. 

Attempts to eradicate them have failed. 


JEWELS 
OF THE 
DOWNLANDS 


The summer flowers of our 
chalk downlands support a 
group of distinctive blue 
butterflies. But this habitat 
is fast disappearing, taking 
the butterflies with it. 


A day in high summer on chalk downland, 
when the air is warm and scented with herbs 
growing in the close-grazed turf, is the ideal 
time to look for blue butterflies. We have six 
species which frequent the chalk and lime 
stone downlands of southern England in 
summer; the chalk-hill, Adonis, common 
silver-studded, small and brown Argus 

It is the male butterflies which have the 
beautiful blue colouring with the exception of 
the Brown Argus. The females are mainly 
brown, with only slight traces of blue on their 
wings. The underwing colouring in both sexes 
is fairly similar, consisting of a pattern of 
white-ringed black dots on a grey back 
ground, All species except the small blue also 
have a yellow or orange underwing border 

Collectors’ item The chalk-hill blue butter 
fly is now common in only a few places. A 
few in every hundred are variations— with an 
unusual number of underwing 
extended into streaks. In the carly part of 
this century, butterfly collectors were fascin- 
ated by these variations and a book was 
written giving complicated names to every 
minor variation. Collectors eagerly awaited 
the emergence of the chalk-hill butterflies in 
late July and early August 

Surprisin itis not over-collecting which 
has led to the decline in chalk-hill numbers, 
but the changes in the species’ downland 
habitat. The eggs, laid in August, don’t hatch 
until the next spring; when the caterpillars 


spots, or spots 


Above: A mz 


studded blu ) 
species loc 
heaths a 
the south of Engl 
absent from the 
England, Scotland and 
Ireland. You can somet 
see it still flying at dusk or 


ad grassy downs ir 
d 


north of 


warm summer evenings 


Below: A caterpillar of a 
chalk-hill blue butterfly 
attended by an ant which !s 
collecting the sweet 
secretion produced by the 
caterpillar 


ze they feed on vetch—almost always a 


This is a common plant on 


eme! 
horsehoe vetch. 
unploughed downland where the grass is 
grazed by sheep or rabbits. When rabbits 
intro. 


became rarer after myxomatosis we 
duced, many downs became dense thickets 
of thorny scrub. Other areas of downland 
were ploughed up and used for growing 
cereal crops. Both these changes eliminated 
the vetch—and the blue butterflies with it 

The brilliant Adonis blue is a very close 
relative of the chalk-hill. Its caterpillars feed 
on the same plants and are usually found in 
the same areas. Where they differ is that the 
Adonis blue has two generations a year. The 
first generation flies in May and June, the 
second in August and early September 

Very occasionally, a male of one spe 
may mate with a female of the other species. 
The resulting hybrid is one of the few 
examples of hybridization occurring in nat- 
ural conditions. The fact that this happens 1s 
for the close relationship of 


ies 


good evidenc 
the two species. 

Environment and ants A map of the dis- 
tribution of both the chalk-hill and Adonis 
blue butterflies in Britain looks just like a 
map of our chalk and limestone downland 
areas. It seems that the butterflies need this 
type of soil, which gives a warm, dry, grassy 
area with vetches and plenty of ants. 

The ants which live on downlands have a 
special relationship with the caterpillars of 
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idescence # 

tae ‘such butterflies 
as the painted lady, the 
colour on a blue butterfly’s 
wings is not produced by 

igments. Its wing scales 
are built up of special 
transparent layers which 


rectly alter or interfere 
anh a way the light is 
reflected from them, The 
layers are at just the right, 
distance apart to create 
the bright blue iridescent 
colour. 


has a wingspan of 
30-35mm (1%-1%igh. 
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blue butterflies, and protect them from 
attack by ichneumon wasps which attempt to 
lay eggs inside the caterpillars. The cater- 
pillars have a special gland on the tenth seg- 
ment that sec a sweet, honey-like sub- 
stance which is most attractive to ants. The 
ants milk the caterpillars for this secretion, 
and in return move them round from food 
plant to food plant as n ary, often taking 


them nearer the ants’ nests. 

Contrasting trio You may find the remain- 
ing blue butterflies in other lowland habitats 
as well as on downland, depending on 
whether the right food plant is available. 

The small blue—as its name suggests—is 


erpillars 
eat kidney vetch showing iking for 
flowers and developing seeds. They feed up 
quickly and start their long hibernation in the 
middle of summer. The pupa is formed in 
May and after two weeks in the chrysalis 
Stage the butterflies hatch in late May or 
early June. 

In contrast, the silver-studded blue is a 
butterfly of high summer, spending the winter 
in the egg stage. It is often found on sandy 
heaths where the caterpillars feed on heather 
and heath plants. The downland and coastal 
limestone races of this butterfly feed on rock- 
roses and plants of the pea family. 
The;common blue is well-named. It is not 


Common blue 
(Polyommatus icarus, 

with a wingspan of 
28-32mm (1-1%in) has 
bright blue wings with 
Narrow white margin. The 4 
brown female has orange 
spots on the hind wing. 


restricted to chalky areas, and you can find it 
almost anywhere in the British Isles where its 
food plant, bird’s-foot-trefoil, grows. In the 
south of England there are two Overlapping 
generations, so the adult common blues fly 
in any month from May to September. In the 
north of England and in Scotland there is only 
one generation, and the adults are I 
June and July, It hibernates as 
caterpillar 

Odd-one-out It may seem odd to inc 


about in 
in immature 


tude the 


brown Argus with the blue butterflies since 
both the males and the females of the species 


are brown with orange spots. However ie 
pattern of spots on the underwing clearly 
indicates this butterfly’s relationship with the 
other blues. Also, the brown Argus’s life 
cycle is similar, and the caterpillars have the 
typical squat, slug-like shape of the other 
caterpillars. 
Brown Argus 


aterpillars eat rock-rose and 
common stork’s-bill flowers and frequent 
sandy and coastal places as well as chalky 
areas. There is time in the longer summers of 
the south for two generations of brown Argus 
butterflies to appear each year (like the com- 
mon blue), but for only one generation in the 
colder north of England and Scotland, The 
two types have now been distinguished 
as different, but closely related, species. The 
one-generation race is now known as the 
northern brown Argus. Both species hiber- 
nate as immature caterpillars. 


"minimus), our smallest. 
butterfly with’ wingspan 
20-24mmm (74-Tin), has 
ery little blue colour. Only 
the male has any blue. 
Neither sex has 
orange underwing spots. 


Left: Male and female brown 
flies mating 
over-winters in 
yillar form. All 

blue butterflies, 
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at 
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Silver-studded blue 

(Plebejus argus) has wingspan 
of 24-30mm (1-1%in), Male is 
purple-blue in colour. 

Bott le and female have 

a silver band on the 

hind wing underside, just 
inside a row of orange dots. 


Brown Argus (Aricia agestis), 

with a wingspan of 24-28mm (1-1 in), 
has no blue colouring at all. The 
orange spots on the upper wings 

may form a continuous band. Male 
and femaleare Very similar 

in appearance 


Adonig blue \) 


Lysandra bellargus) a! NY 
has a wingspan of | 1} M 


} ) 
28-34mm (11%4-154in). The (ie \ ASS 
male is very bright, My Ww . 


Mi \ 
shining blue with narro M) { \ 
| \y 1) NY! ON 
PP OAN IN 


white wing margins 
broken by black lines 
up the wings. ~ i \ 

Often active at night. c ’ \ \ \\ \ ‘\ 


a 
-- A’COURTING 
NEWTS 
WILL GO 


During the breeding season male 
newts are notable for their 
gaudy colours and a courtship 
dance of matching flair. Mid- 
summer is a good time to find 
the tadpoles developing. 


Newts are slim, tailed amphibians that spend 
most of their life on Jand, but usually within 
striking distance of ponds—on which they 
converge annually around February-March 
for a 2-4 month breeding season lasting into 
late summer. 

The most common of our three native 
species is the smooth newt which is found in 
lowland Britain; it is the only species in 
Ireland. A recent survey of the chalk uplands 
in south-east England revealed it was wide- 
spread in densely vegetated ponds bordered 
by gorse scrub. Its close, but slightly smaller, 
relative the palmate newt is more numerous 
in mountainous areas up to 900m (3000ft), 
but can also be found at sea level. It tolerates 
all sorts of conditions, including peaty 
Scottish tarns, stagnant flooded quarries and 
even brackish water. 

The spectacular crested, or warty, newt is 
by far the rarest. It inhabits those lowland 
regions with slightly deeper ponds, and more 
open water, again with a scrub surround. 
The crested newt has lost about half its former 
breeding haunts in south-east England and 


declined rapidly because of land drainage, 
Unlike the opportunist smooth newt, it has 
not taken advantage of the recent increase in 
garden ponds, and remains an endangered 
species in Britain. 

There is also a single but thriving colony 
of several hundred escapee alpine newts in 
Surrey~a far cry from their haunts in Europe 
where they live in mountain waters, some- 
times at altitudes exceeding 2500m (7500ft). 

Mass migration Newts migrate to breeding 
ponds~—often en masse—under cover of dark- 
ness and ideally when it is wet. Newts are 
expert climbers, surmounting most obstacles 
with ease, so there is little to impede them. 
However, like toads and frogs they some- 
times have to run the gauntlet of busy roads. 

Taking the plunge after their long stay on 
land is a tentative business, but once in the 
water newts quickly adapt to the novel diet 
of aquatic insect larvae, small crustaceans 
and molluscs. The abundant food in the water 
will restore the animal’s vigour after egg- 
laying, and help the young to grow quickly. 

Egg-laying After a successful conclusion to 


Far left: The smooth newt 
(Triturus vulgaris) is 10cm 
(4in) long, including tail. 

As its name implies, it is 
smooth-skinned; outside the 
breeding season it is olive- 
brown in colour. It is the 
most widely distributed 
newt in the British Isles. 


a 


When the male encounters a female at the breeding pond, 
he sets about wooing her with a cat-and-mouse display of 
surprising complexity for an amphibian, Though the mating 
ritual varies with the three newt species, the basic 
elements are similar. 

First the male approaches the female and ‘sniffs’ her; this 
may tell him if she is in breeding condition, To gain her 
undivided attention, the male newt endeavours to keep 
just ahead of her, blocking her path with his body. He then 
proceeds to wave and lash his tail—sometimes violently 
enough to wash the female backwards. At other times a 
mere quiver of his tail gently fans the water—and his own 
stimulating skin odour—towards her snout (1 above). The 
shallow groove at the base of the ridge on the male's back 
helps to channel and direct the current through her lateral 
line system—a row of sense organs appearing as pores 
along the sides of both male and female newts. 

As the display reaches its climax, the male creeps forward, 


gently quivering his tail which the female softly nudges 
with her snout. On this signal, the male folds and lifts his 
tail, depositing his whitish sperm on the bottom of the 
pond, He then bodily manoeuvres the female right over the 
sperm, which is contained in a jelly-like capsule 
(spermatophore) 2-3mm (jin) long. 

Unlike frogs and toads, fertilisation in newts is internal, so 
the male must ensure that he entices the female into a 
position (2 above) where she can take the spermatophore 
up into her sexual opening (cloaca). As he does this, a 
fluid-filled sac at the base of the spermatophore expands 
quickly, and lifts the whole structure upwards at the 
female's cloaca, This sac does not guarantee successful 
interception, and it may miss its mark in up to half the 
transfer attempts. However, the courting couple may repeat 
the ritual—sometimes up to seven times, The male takes 
several other mates during the breeding season and 
produces more spermatophores to accommodate them. 
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Above: The crested, or 
warty, newt (7riturus 
cristatus) is up to 18cm 
(7in) long. Its rough, moist 
skin is brownish with 
darker spots above, 
contrasted with an orangey- 
yellowy black-spotted belly 
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the newts’ colourful courtship sequence, the 
male’s sperm mass is stored in a special, 
pocketed chamber inside the female, till her 
eggs are just ripe for fertilisation. The male is 
not ensured outright of parenthood, however, 
because a sexually mature female may court 


with a number of males over a short period; 
which male newt’s sperm ultimately fertilises 


the eggs is anybody’s guess. 

Once fertilised, however, the female newt 
begins within a few days to lay 100-300 jelly- 
coated eggs—each wrapped individually in an 
underwater leaf to conceal it from predators. 

The female carefully inspects several sites 
before choosing one on which she will lay her 
eggs. Mounting a chosen leaf, she grasps the 


In spring, male newts, 
including the crested newt 
(left), acquire a flamboyant 
nuptial dress—oranges, 
yellows and reds with black 
spots, appear on the 

wrinkled crest, skin flaps on 
the hind toes and tail fin (a 
glandular ridge down the back) 


edges with her hind feet and, drawing her legs 
together, makes a fold in which to deposit the 
oval egg. The natural stickiness of the egg- 
coating is enough to keep the crease till the 
egg hatches. The female prefers broadleaved 
plants, but may use any available vegetation, 
even floating algae. Laying and hiding up to 
300 separate eggs is a most laborious process, 
and the female may take up to a week to 
complete the task. 

Tadpoles Developing newt tadpoles eat 
their way out of their egg capsules after 3-4 
weeks; they are equipped with stubby gills 
for breathing. At first tadpoles are without 
limbs and have only a random ability to 
orientate themselves, with the aid ofa pair of 
stalked adhesive organs. Mounted behind the 
chin, these stick readily on to any firm object 
the wriggling animal encounters. 

In a few days, however, the tadpole be- 
comes more co-ordinated, and absorbs its 
adhesive organs once they have outlived their 
usefulness. In the days that follow the fore- 
limbs grow and sprout fingers, while the gills 
also branch, taking on a feathery, ruff-like 
appearance. The fast-growing tadpole has 
minute teeth; these are used efficiently to take 
the small aquatic organisms which form its 
staple diet. In time, the tadpole tries out larger 
prey including other amphibian. _ 

After about six weeks, the hind limbs 
emerge, and tadpoles can crawl on the pond 
floor or among plant stems. This provides the 


best cover from enemies. Dragonfly larvae, 
with their diabolical jaw apparatus, are 
voracious predators, as are larvae of diving 
beetles like Dyliscus marginalis; sticklebacks 
also take a heavy toll, as do frogs and toads 
Stalking herons relish newts and in dry sum- 
mers, when the water level drops, other 
wading birds also prey on them 

Once the tadpole has absorbed the gills and 
tail fin, metamorphosis is complete. The 
whole process takes about 10 weeks for eggs 
laid in mid-summer. After that it takes 
several more months for the newt to reach full 
adult proportions, and develop the lungs and 
a thickening of the skin, which equip it fully 
for life ashore 

Back to the land After leaving the pond, the 
young newts live exclusively on land, sub- 
sisting (like adults) on insects, small snails, 
slugs and worms till they reach sexual 
maturity—in 2-3 years in the case of smooth 
newts, up to 4 for the crested newt. As sum- 
mer draws to an end, the water temperature 
cools and slows the tadpoles’ development, 
so that the latest-hatched have to overwinter 
in the pond, completing their aquatic phase 
when temperatures pick up the following year 
Palmate newts living in high altitude, chilly 
ponds may take up toa year to metamorphose 
fully 

Once the breeding season is over, a few 
adults may overwinter in the pond, but most 
seek a retreat ashore—usually a damp, dark 
crevice. Sometimes a specially favoured spot 
will harbour several newts of various ages 
Not only must the sites be damp, or the newts 
tisk dying from loss of moisture, but they 
must also be well-concealed. Any vertebrate 
that hunts at ground level—a hedgehog 
snuffling through wet leaves, or grass snake 
patrolling the pond in or out of the water 
will snap up new 

Defence systems The crested newt has a 
unique defence against would-be predators. 
It keeps its warty skin moist all year round, 
which enables skin glands to secrete a highly 
noxious substance when it is threatened 
and highly irritating to the skin, any crested 
newt unwittingly seized is likely to be dropped 
in a hurry, and probably few predators even 
tackle them. Household cats, perhaps more 
naive about the wiles of would-be prey, have 
been reported foaming at the mouth and 
showing evident distress when they grab a 
crested newt. However, these newts are not 
actually venomous and the effects, though 
unpleasant, are short-lived. Only the oc- 
ional grass snake seems able to make a 
meal out of them without ill effects. 

Although both the smooth and the pal- 
mate newt turn dry and velvety after the 
breeding season, and therefore have no 
defence mechanism like the crested newts, 
they feed mostly at night and so escape many 
predators. In water all newts can, to some 
extent, change their skin colour to match the 
surroundings, and so effect a certain degree of 


camouflage. They regularly shed their skin, 
sometimes at intervals of only a few days, and 
this process maintains colour intensity, both 
for courtship and camouflage. 

Even if newts are seized by predators—all 
is not lost. Sometimes a newt utters a high- 
pitched squeak when picked up. Although itis 
not piercing, it may surprise a predator 
momentarily, and enable the newt to make its 
getaway. As a last resort the newt has one 
very special talent; should a predator bite off 
a limb, the newt survives simply by growing 
another. 

Newts that avoid all these hazards have the 
potential to live for 20 rs, though few 
probably live longer than half a dozen. 


Above: The palmate newt 
(Triturus helveticus) is 93cm 
(32in) long, Its skin texture 
and colour is similar to the 
smooth newt's, but its 

throat is not spotted, and the 
hind feet are noticeably 
webbed. 


As befits her more passive 
role in courtship, the female 
newt is relatively drab 
throughout the year. She 
produces only one batch of 
eggs per season, and wraps 
each one separately in an 
underwater leaf (shown 
below) 


close-up of 
99 wrapped 
inleaf 
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=ssse" PRIZED FOR 
ITS BERRIES 


Elder flowers and berries have 
long been used by man in wine 
making. Birds, too, feast on the 
berries, but both man and 
animals avoid the ill-smelling 
leaves. 


The elder is one of our most common woody 
plants. It is more frequently seen as a shr ub 
but it can grow to a tree as high as 10m (33ft) 
It grows almost everywhere, from heavily 
polluted roadsides to wind-lashed cliff-tops 
where it is crusted with salt from the sea spray 
It thrives on waste ground, in hedgerows, on 
heathland, chalk downs, woodland and scrub, 
and especially where the soil is rich in nile 
gen from the manure ¢ such as rab- 
b d badgers. You often see it near drains 
i can be a sign to arc ologists 
former dwelli 

Lea appearing on the elder i 
are dark green, toothed and lanc : 
They have a particularly unpleasan’ 


in spring, 


rather like that of a neglected mouse cage, and 
it is rare to find birds nesting among elder 
perhaps because of the smell 

Flowers The elder is an impressive sight 
when its stout branches are laden with flat- 
topped clusters (corymbs) of creamy yellow 
flowers. They can be up to 20cm (8in) in 
diameter, and they emit a heady fragrance 
which was once thought to be poisonous. The 
flowers are mainly pollinated by small flies, 
but occasionally hoverflies or bees land on the 
flowers and collect pollen from the pale yel- 
low anthers. The species is usually cross- 
pollinated. 

The berries are small and green at first, but 
they ripen to a deep purple colour in August 
By early September the branches have be- 
come so heavy under the weight of their load 
that the berries sag on limp, claret-coloured 
stems. The berries, like the flowers, were once 
thought to be poisonous. Nowadays we make 
them into elderberry wine, chutney, jelly and 
ketchup. The taste of the fruit can be cloying 
to human palates, but large numbers of 
birds such as blackbirds, pigeons, rooks, 
starlings, robins and blackcaps relish the 
fruits. 

Seed dispersal The elder is widely dispersed 
by birds swallowing the fruits and excreting 
the small hard seeds. Small shrubberies spring 
up around tree trunks where starlings have 
roosted above 

Elder saplings grow particularly quickly 
up to a metre (3ft) in their first season. The 
price of this rapid growth is that the stems 
are weak and pithy; the tree is easily damaged 
and after a gale the bushes become a tangle of 
broken boughs. The tree also spreads itself 
by means of suckers which can sprout some 
distance from the parent tree. 

Wood The bark of elder is brownish-grey, 
deeply furrowed, corky and with very pro- 
minent lenticels (pore-like openings) through 
which the stems breathe. Pieces of the thinner 
branches are often hollowed out by children 
in the country to make pea-shooters and 
whistles. 

The name elder is derived from the Anglo- 
Saxon e/drum, meaning fire—perhaps a refer- 
ence to the time before the invention of 
bellows when the hollowed branches were 
used for blowing on fires. The mature wood 
is hard and sometimes used to make small 
articles like toys. 

Elder wood seems to be defenceless against 
attacks of fungi. The most common is the 
Jew’s ear fungus, which also thrives on the 
dead branches. Honey agaric and oyster 
fungi are also common parasites 

Elder uses The flowers and berries have 
long been used to make wine. The flowers add 
a distinctive flavour to stewed fruit, and elder- 
flower water is still sold as a mild skin clean- 
Ser. The berries are rich in vitamin C. A dark 
inky dye used to be made from the berries, and 
&reen dye from the leaves. Like many trees, 
elder was supposed to have magic powers. 


Elder (Sambucus nigra) 
Deciduous, native, grows 
to 10m (33ft) throughout 
the British Isles, Flowers 
June-July, fruits Aug 
Sept. The leaf (right) is 
pinnate (divided into 
leaflets) 


Elder flowers (right) and 
berries (below) have their 
culinary uses, but the tree 
itself has long been 
credited with supernatural 
powers. Invaders from 
northern Europe who settled 
here after the Roman 
occupation are said to have 
planted elders among the 
rotting bodies of executed 
criminals, hoping the plant 
would absorb their badness 
and so bring peace to their 
souls 
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« FEN LIFE 


Vast areas of lowland Britain 
used to be covered with pe: 


waterlogged fens. A few hav 


aped drainage and their 
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insects and birds 
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be drained to produce fertile soils for agricul- 
ture, but drainage did not become widespread 
until the 17th century. Since then fens have 
slowly but remorsel been converted into 
some of Britain’s richest farmland. 

Nowadays the natural fen habitat is pre- 
served in only a few isolated places, primarily 
in East Anglia, Wicken, Holme, Chippen- 
id Woodwalton Fen Nature Reserves 

in Cambridgeshire are the main fens. Even 
in these areas, however, the fen vegetation 
has been much modified by Man. In the rest 
of Britain fens can be found, among other 
small areas, along the shores of Esthwaite 
Water in the Lake District, Lough Neagh in 
N. Ireland and at Oxwich National Nature 
Reserve in South Wales. Our remaining fens 
are not secure because of the continued 
drainage of the surrounding farmland, pol- 
lution by agricultural chemicals and sewage, 
and the churning action of motor-boat 
propellers. 

A new nature trail at Wicken Fen Nature 
Reserve presents a golden chance to examine 
the kind of vegetation that was once common 
in Britain. You should first call at the William 
Thorpe Building, at the entrance to the Fen, 
to buy your permit. Here the warden posts a 
list of the more interesting birds seen on the 
reserve during the past week, and you can 
examine labelled examples of some of the 
typical fen plant species in the garden outside 
the building 

The walk we have chosen begins and ends 
at the footbridge by the end of Wicken lode, 
one of the artificial channels cut to link up 
with the main rivers. Once you cross this 
bridge you enter another world where only 
the cries of birds and the busying hum of 
insect life disturb the silence. 

On the left (1) you can see a type of vegeta- 
tion known as ‘mixed fen’. This mixture of 
typical fen plants includes the common reed, 
great fen-sedge, meadowsweet, marsh thistle, 
yellow loosestrife and many others. Keep an 
eye open for large numbers of butterflies: 
brimstones, peacocks, red admirals and small 
tortoiseshells. 

A prominent landmark on the right is a 
windpump (2). Originally this small, black 
weather-boarded water mill stood on Adven- 
turers’ Fen where it had become derelict. 
Since its transfer to its present site, and its 
renovation, the windpump’s traditional role 
has been reversed. Once it, and hundreds like 
it, were used to drain farmland adjoining the 
fens. Now it is used to lift water from the 
dykes, which drain the farmland, into the 
reserve, to maintain the damp conditions 
which are so vital for the fenland animals and 
plants. 

A little further along, also on the right, 
is a series of pits (3). In this part of the 
Teserve the peat covering the Fen is thin and 
these steep-sided pits were dug to reach the 
2rey gault clay beneath, which was used for 
brick-making. Each was surrounded by a 


_ 


bank to protect the pit, and the workers, from 
flooding. Since the pits were abandoned in the 
early 1920s, they have filled with water. They 
are now fringed with both the greater reed- 


mace and, in places, the scarce lesser reed- 
mace. On the open water, as well as yellow 
and white water-lilies and water-milfoil, 
there are patches of the delicate yellow 
flowers of bladderwort, a plant with no roots. 
The presence of this unusual plant is an 
important indicator that the water is un- 
polluted. Not surprisingly the brickpits are a 
haunt of countless dragonflies and damsel- 
flies 

On the left-hand side of the path, opposite 
the brickpits, is an area of damp scrub (carr) 
which provides an ideal habitat for ferns, 
including the marsh fern seen here growing on 
the ground beneath the shrubs and trees. This 
is a reminder that Man has always played an 
important role in determining the com- 
position of Wicken Fen’s vegetation. If the 
area was left alone, it would gradually dry 
out. Shrubs such as these alder buckthorns, 
common buckthorns and sallows would form 
dense scrub. Oak, ash (here already en- 
croaching on the carr) and birch would 


Above: The ruddy sympetrum 
dragonfly, on the wing from 

June to September, 

inhabits still or slow-moving 
water such as the dykes and 
drains of the fens. 


Far left: Wicken Fen in 
Cambridgeshire supports 
more than 70 species of 
molluscs, over 200 kinds of 
spiders and 170 species of 
flowering plants. Birds such 
as the marsh and hen 
harriers, bittern, shoveler, 
smew, goosander, bearded 
tit and great grey shrike have 
been recorded here 


Below: Our nature trail at 
Wicken Fen, owned and 
managed by the National 
Trust, is open every day all 
the year round, South of 
Wicken, it is 3 miles west 
of Soham on A142 and 17 
miles north-east of 
Cambridge via A10 and 
Stretham. 60p for adults, 
30p children. 
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spread, eventually replacing the scrub as the 
peat becomes dricr. Formerly Man dug the 
peat, so keeping the water table high, and 
cut the sedge and reeds, so preventing more 
peat from developing. Nowadays the scrub is 
uprooted regularly and the sedge and reed 
continues to be cut 

Now cross the end of Sedge Fen drove, one 
of the original paths used by the villagers to 
gain acess to their strips of fen so that they 
could cut reeds or sedge for thatching, bed- 
ding for livestock and peat for fuel. You pass 
more woodland, including stately willows and 
grey poplars, none of which is more than 70 
years old 
~ Fortunately the next part of the route has 
been cleared, for it leads through a dense 
blackthorn thicket (4). This provides pro- 
ected nest sites for a number of species of 
finch and warbler, while the sloes save many 
winter bird visitors from starvation. Beyond 
the thicket is Spinney bank which runs around 
the reserve. From here you have a good 
vantage point over the surrounding farm- 
land. On these fields the soil is still the rich 
black peaty kind for which the fens are 
famous but which, because of deep ploughing 
and wind erosion, is fast disappearing in 
many areas. The fields are also about two or 
three metres below the level of the reserve, as 
the soil has shrunk due to drainage. This 
obviously presents problems in the manage- 
ment of Wicken Fen since the tendency is for 
the water to drain off the reserve on to the 
lower surrounding farmland, causing the 
Fen to dry out. 

On the left is another dense alder buck- 
thorn and common buckthorn carr, while on 
the ground are many mole hills and runs 
where these animals make use of the slightly 
drier bank on which you are walking. Further 
along the bank you can see a number of large 
tree trunks (5) lying at the edge of the neigh- 
bouring fields. These bog oaks were dug out 
of the soil when the fields were drained. They 
have been preserved in peat for about 7000 
years. As you turn left and walk along 
Drainer’s dyke you pass a diesel-powered 
pump (6) which is drawing water from the 
surrounding farmland 


Above: The flowering rush 
thrives on the nutrient-rich 
fenland soil. It bears its 
bright pink flowers in July 
and August on leafless 
stems over 1m (3ft) above 
the water. 


Below: The far bank of this 
fenland dyke near Ramsey 
in Cambridgeshire has been 
recently cleared, exposing 
the dark peaty soil. The flat 
land beyond it has been 
sown with a cereal crop 
The undisturbed near bank 
in contrast, is covered with 
grasses and wild flowers 
such as poppies, cow 
parsley and common 
mallow. 


Near the end of Sedge Fen drove is a clump 
of bog myrtle (7), a small shrub which is more 
common in acid soil. All around, at the edges 
of the droves, are masses of other interesting 
plants, including marsh-orchids . 

Continue straight along Drainer’s dyke, 
passing clumps of carr and open vegetation 
Turn left at the end on to Wicken lode. The 
unpolluted water has a good growth of water 
plants, including several species of pond- 
weed, water-dropwort, water-lilies, branched 
bur-reed and bulrushes. The banks provide 
homes for water voles and fish-watchers may 
catch sight of roach, rudd, bream, perch, 
tench, carp and pike. Lodes such as this one 
are artificial waterways which originally 
served not only to drain the land but acted as 
highways 

Across the lode is Adventurers’ Fen. It 
was reclaimed for farmland during World 
War II, but the main part of it was returned to 
the reserve in 1951. You can get a better view 
of it from the Tower Hide (8), a wooden 
structure about 8m (26ft) tall. From here you 
have a panoramic vista over the whole 
reserve with distant views of Ely Cathedral 
and Newmarket racecourse. 

A short way in front of you is a large mere 
which was constructed in 1955. Wildfowl such 
as the tufted duck, mallard, shoveler, poch- 
ard, moorhen, coot, great-crested grebe and 
mute swan are nearly always present. You 
might also spot smaller birds such as reed and 
sedge warblers, the blackcap, garden warbler 
and willow and grasshopper warblers: 

After the Tower Hide you pass, on your 
left, a large sedge field (9) recently extended 
by clearing away areas of carr. These fields of 
great fen-sedge—a tussocky plant with saw- 
edged leaves—produce a good sedge crop 
every third or fourth year and are cut in 
rotation to ensure a regular supply of sedge. 

As you make your way back along the 
bank of Wicken lode towards the William 
Thorpe Building, there are more sedge fields 
and a hummocky and ridged area marking 
the site of former peat diggings, a relic of 
those not too distant times when local people 
had to rely on smoky peat fires for their 
heating and cooking. 


LEAFY 
LIME TREES 


A long avenue of lime tre 
provides a cool, sweet-smelling 
walk in summer. The only 
drawback is the continual rain 
of honeydew, a substance 
secreted by greenfly feeding 
on the sugary leaf juices. 


Most of what we know of the vegetation that 
covered Britain following the last Ice Ag 
which ended some 10,000 years ago, has come 
from the study of pollen grains. These remain 
perfectly preserved in peat bogs where the 
process of decay is extremely Pollen 
grains, when viewed under a microscope, 
have characteristic shapes, sizes and surface 
patterns which vary according to genus 

Peat deposits accumulate at a fairly fixed 


slow 


ate and so the date that the pollen was blown 
on to the bog can be more or termined 
from the depth at which it is found. By count 
ing the number of pollen grains of each plant 


spec a given layer it is possible to get an 
idea of the type of ve 


tation around the bog 
at that particular time 

The pollen record shows that between 3000 
and 5000 years ago our native small-leayed 
lime was abundant in the oak forest 
dominated the landscape then. The 
leaved lime, whose pollen is rarely found in 
peat deposits, cither had a restricted ditribu 
tion or arrived much later. Limes increased in 
frequency as the climate gradually improved 
after the Ice Age. Their heyday was in the so- 
called Atlantic Period (3000-5000 years ago) 
when the climate was warm and wet 

Wild limes are uncommon in this count 
today. Their decline is probably due not so 
much to a slight cooling of the climate since 
the Atlantic Period as to the fact that their 
foliage is so palatable to grazing animals. It is 


that 
large 


A long avenue of stately 
limes near Micheldever in 
Hampshire 


be dried and made into 


The flowers can 


Right: Common lime flowers 
and fruits. A sure way to 
distinguish lime trees is by 
the yellowish, oblong papery 
bract attached to part of the 
stalk. When the fruits ripen 
in late summer the bracts act 
like a sail and carry the seeds 
on the wind. 
Mis fruits of the common 
me are woody and slightl 
ribbed. The leaves are as 
6-10cm (23-4in) long. The 
fruits of the small-leaved 
lime are thin-shelled, brittle 
and faintly ribbed, and the 


eee are 3-6cm (1-23in) 
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Smail-leaved lime (Tilia cordata) 
Deciduous, native, grows to 25m (82ft). 
Common in woodland especially on fertile 
soils, and on limestone soil and cliffs. Flowers 
July. fruits late summer. 


possible that when man turned his domestic 
animals out into the forests, lime seedlings 
were eaten; when older trees died there were 
no up-and-coming young limes to replace 
them 

This may not necessarily have been a sud- 
den disappearance (because man has been 
changing the nature of our forests for over 
1000 years); it is just that the lime was par- 
ticularly hard hit. It is perhaps not surprising 
that today our native limes grow wild mainly 
on limestone cliffs or steep hillsides which 
have always been less accessible to grazing 
animals. 

The common lime is an introduced hybrid 
derived from two species, the small-leaved 
lime and the rarer large leaved-lime, both of 
which are common elsewhere in Europe and 
in fact native to this country. It has long been 
a favourite ornamental tree since it forms a 
towering bright green crown, grows on a wide 
variety of soils, and is easy to manage. 

These tall and stately common limes are 


Common lime (Tilia europaea) 
Deciduous, introduced or doubtfully native, 
grows to 25m (82ft). Common throughout the 
British Isles, especially in gardens, parks, 
avenues. Flowers July; fruits late summer 


widespread in parks, gardens, town squares, 
churchyards and avenues. There is a famous 
double lime avenue at Clumber Park in 
Nottinghamshire. At three miles long, it is 
the longest avenue in England 

The leaves open in April. Much of the 
graceful appearance of the lime is due to its 
foliage. The leaves are heart-shaped with a 
toothed margin and are borne on stalks up to 
3cm (lin) long. They are a delicate pale green 
and have a soft texture, rather like paper 
tissue. In autumn the lime is one of the first 
trees to shed its leaves, which turn pale yellow 
before falling. 

Flowers The common lime blossoms in 
July. The flowers dangle in bunches of five to 
eight on long stalks, surrounded for half of 
their length by a yellowish, oblong, papery 
bract attached to the stalk~—a unique charac- 
teristic of limes. Each separate bloom, held 
on an individual stalk, has five green sepals 
and five yellowish-white or cream coloured 
petals. 


Pollination is carried out by insects, especi- 
ally bees, which are attracted by the flowers" 
strong sweet fragrance and swarm to the 
copious supply of nectar. Limes are a firm 
favourite of hive owners because their bees 
convert the nectar into first-rate honey. The 
flowers also attract night-flying moths, and 
the green caterpillar of the lime hawk moth 
one of our most spectacular moths—is among 
the many insects that feed on the leaves in 
summer. 

Fruits After fertilisation each flower forms 
a round fruit which ripens by October to a 
hard grey nut with a surface texture rather 
like felt. Each nut encloses a single seed. The 
papery bract that supported the flowers now 
acts like a sail to catch the wind and carry 
its cargo of seeds some distance from the 
parent tree. After dispersal lime seeds lie 
dormant in the soil for 18 months. When they 
eventually germinate they first send up a pair 
of finger-shaped seed-leaves which look like 
the fingers of a hand, and then the normal 
stem foliage. 

Tall sticky trees Limes are tall-growing 
trees. When mature they can achieve a height 
of 30m (100ft). Indeed the tallest broad-leaved 
tree in Britain is a common lime 47m (154ft) 
high in Great Limes Wood, Duncombe Park, 
Helmsley, Yorkshire. The common lime has 
been widely planted along residential streets, 
mainly because it can withstand regular and 
thorough pruning. 


i. 


There is one drawback to lime trees : motor- 
ists who park beneath them in summer find 
their cars coated with a sticky sweet liquid 
called honeydew which is secreted by aphids 
(greenfly) feeding on the leaf juices. Lime sap 
is rich in sugars but contains only minute 
amounts of proteins and other substances 
vital for the aphids’ survival. Consequently 
they have to suck up enormous quantities of 
sap to obtain the ne ry food materials, 
and the sugary surplus is excreted. 

Lime wood is pale creamy yellow in colour 
with no obvious grain or surface features. Its 
main quality is that it is light and stable and 
does not shrink or warp, and so it is ideal 
for precision work. During World War II 
large numbers of native limes were felled 
along the limestone gorges of the Wye valley. 
The timber was used in the manufacture of 
the Mosquito fighter-bomber, the frame of 
which was constructed of wood. Lime wood 
is also used for the frames of honeycombs. 
The lack of movement in the seasoned timber 
makes it especially useful in keyboard instru- 
ments such as pianos where accuracy is vital. 
It can also be worked to a smooth finish and 
has been used for decorative carving and 
sculpture, 

The name lime, which has nothing to do 
with the familiar citrus fruit, is an altered 
form of linden, a name still used in some 
country districts. Linden is derived from the 
German word /inde, meaning rope. 


A rare stand of mature lime 
trees in late summer. Limes 
have a habit of sprouting 
numerous twigs from the 
base of the trunk. Older 
trees tend to develop 
massive gnarled knobs 
(bosses) on the trunk and 
limbs. 


Lime twig 


close-up 
of bud 


leaf 
scar 


buds are set 
alternately 


along twig 


sprouting 
bud 
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SOLITARY 
LIFESTYLE 


Solitary wasp females each 
build a small nest and stock it 
for their own offspring only; 
they never form colonies with 
workers like the common 
social wasp. 


There are over 140 British species of solitary 
wasp. most of them small and unobtrusive in 
habits. They are called ‘solitary’ because they 
do not form the large colonies with different 
castes queen, male worker — that are so char- 
acteristic of our seven species of social wasp. 
Each solitary wasp female makes her own 
nest. or succession of nests. and stocks it with 
caterpillars or other larvae for the sole use of 
her own offspring. 

Like social wasps, solitary wasps possess a 
sting which they will use if attacked. But only 
the stings of the larger species can penetrate 
the human skin 

Insect builders The potter wasp ts a small 
black insect with some yellow markings. like 
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many other solitary wasps, it has a tapering 
stalk that joins the thorax and abdomen 

The nest of this wasp is attached to a shoot 
of heather and is instantly recognisable. The 
female scoops up small amounts of clay from 
the nearest available source and forms it into 
pellets with her mandibles and front legs, 
cementing them together with saliva. She 
uses the pellets to build up a nest which, when 
complete, is shaped like a tiny rounded flask 
with a short neck and expanded mouth. The 
size of the nest varies according to the species 
of wasp, but British potter wasp nests are 
usually about the size of a thumbnail 

After building her ‘pot’ nest, the female 
flies off in search of small caterpillars which 


The potter parent 


The female wasp bulllds up her pot nest 


| using small pellets of clay, shaping it 
into a hollow sphere with a narrow 
neck and an opening at the top. 
Above: A wall mason wasp. 
This wasp folds its wings 
longitudinally when at rest, 
showing that, in spite of its | 
solitary habits, it is more 
closely related to social | 


wasps. 


She provisions the completed nest with 
paralysed caterpillars, squeezing them 

through the opening which is now too 
small for her to get through. 


Above: The potter wasp 
(Eumenes coarctata) is not 
very common, but is found 
locally on sandy heaths in 
the south of England. You 
should be able to recognise 
it by its black colouring, 
yellow markings and the 
tapering stalk that joins the 
thorax and abdomen The 
female attaches her 
individual clay nests to 
shoots of heather 


The female lays a single egg which 
hangs from a thread inside the nest 
then seals the opening with a clay pellet | 


and flies off to stan a new pot 


she stings in such a way as to paralyse but 
not kill them. She always chooses smooth 
caterpillars—never hairy ones—of a size small 
enough to fit inside the narrow neck of the 
nest. 

The caterpillars are carried back to the 
nest for storage. As soon as several have been 
collected, the female wasp lays a single egg 
which is suspended from the roof of the flask 
by a slender thread. Finally, the female seals 
the mouth of the nest with a pellet of clay. 

The caterpillars do not die; they are 
destined to be eaten alive. If they were killed 
they would quickly decompose and become 
inedible. When the minute wasp larva hatches, 
it remains on its egg-shell and feeds on the 
caterpillars without going down among them 
to avoid injury from their slight wriggling 
movements. Later, when it is larger and 
stronger, the larva does go down among its 
victims, and grows rapidly on its diet of living 
food, becoming fully grown in about a week 
to 10 days. 

When fully fed, the larva pupates and the 
mature wasp breaks its way out through the 
top of the flask in the following summer 

The mason wasps are related to the potter 
wasps, and some of them also use clay to 
make their nests; but they show little archi- 
tectural skill in doing so. The wall mason 
(Ancistrocerus parietum), a black and yellow 
wasp, builds cells of mud, often in the crevices 
of old walls. It encloses a number of cells in a 
mass of clay, stocking each one, as it is com- 
pleted, with small paralysed caterpillars. Like 
the potter wasp, the wall mason deposits a 
single egg in the nest, then seals it up, taking 
no further interest in it from then on 

Maternal care The female of one species of 
sand digger wasp, Ammophila pubescens, 
makes single-chamber nests like other solitary 
wasps, but her behaviour after that is quite 
different. She continues to visit and stock her 
nests after each one has been started off with 
an egg and a single paralysed caterpillar. 

These nests contain wasp larvae in different 
stages of development. The female makes a 
morning inspection of all her nests and treats 
them during the day accordingly. She brings 
nothing to a nest in which the egg has not 
hatched; to a nest with a small larva she 
brings one to three caterpillars during the 
course of the day; and to one containing a 
large larva, as many as seven caterpillars. If 
the larva has completed its growth, the 
burrow is finally closed. Research has shown 
that artificial adding or removing of cater- 
pillars makes no difference: the day’s work is 
determined by the wasp’s morning inspec- 
tion. 

Board and lodgings Adult solitary wasps 
are not meat-eaters, feeding mostly on nectar 

instead. They do not have the long tongues 
of butterflies, and take nectar from open, 
umbelliferous flowers such as cow parsley. 

Some species of solitary wasp will take 
advantage of ready-made holes or burrows. 


pas an 
immophila carrying sawfly larva prey 


To see these at close quarters, find a large log 

preferably one with the bark removed—and 
drill a number of 4-7mm (}-4in) diameter 
holes in it. Stand the log up at eye-level in a 
sunny part of the garden. In spring and early 
summer, numbers of solitary wasps should 
come and inspect the holes, popping in and 
out of them to investigate them thoroughly. 
If you are lucky, some will nest inside the log. 

Two digger wasps you might see nesting in 
the log are Ectemnius cavifrons and Pemphre- 
don lugubris. The former is a yellow and black 
wasp which preys on hoverflies, while the 
latter is black and hunts only aphids. P. /ugu- 
bris is a lively insect and its name refers to its 
dark, sombre colouring, 


The sand digger wasp 
The red-banded sand 
wasp (Ammophila 
sabulosa), one of the 
larger solitary wasps, is 
2cm (in) long. It 
frequents sandy places on 
heaths and near the sea 
shore. 

The female digs a burrow 
in the ground, ending in 

a rounded cell, and blocks 
the entrance when it is 
finished. She then flies 
about, apparently 
memorising landmarks to 
enable her to find the 
burrow again. Then she 
goes hunting, choosing 

a large caterpillar or larva 
that is often bigger than 
she is and paralysing it 
with her sting. She carries 
or drags it to the burrow, 
unplugs the hole and 
pushes the victim into it 
Finally, she lays an egg 
on the caterpillar and 
blocks the hole up. 

The caterpillar is eaten 
alive, its vital organs being 
avoided until the wasp 
larva is almost mature. 


Below: The brilliant blue- 
green and crimson ruby-tail 
wasp (Chrysis) is a nest 
Parasite and lays its eggs in 
the nesting burrows of other 
solitary wasps and bees. Its 
larva not only devours the 
food store provided by the 
original owner of the nest, 
but the young bee or wasp 
larva as well, Another name 
for this insect—an 
appropriate one—is the 
cuckoo wasp. 


Above. The minnow 
(Phoxinus phoxinus) has a 
rounded body which in 
cross section is rather 
slender. with a single, short 
based fin on its back, a 
similar but smaller anal fin 
and a forked tail. Minnows 
swim in schools for safety 
and to spread their search 
path for food 
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MINUTE 
MINNOWS 


The minnow may be small, but 
it has spread successfully 
throughout the British Isles 

aided by the strategy of 
swimming in ‘schools’, and the 
female’s ability to spawn up 
to 1000 eggs every year. 


Why fish form schools 
As well as having many pairs of eyes and nostrils—an obvious 
advantage in detecting food a school of fish occupies a greater volume 


which increases its search path. Each member of a school also wastes 
less effort being on the look-out against predators than a single fish. 
Schooling fish do not stay in the same position relative to others in the 
group, and are changing place constantly. A predator selects a fish on 
the edge of the school, and begins its attack only to find its target fish 
has been replaced by another - this relay effect causes the Predator to 
pause momentarily and so make a less telling charge. Then on the point 
of attack, the school may scatter violently, again confusing the predator 
and helping most of the fish to escape. ’ 
All schools have rules: the fish must be about equal size, since 
swimming ability is related to length, and everyone has to keep up. 
Sick, injured or parasitised fish quickly drop out—to be taken by 
predators because they cannot keep up with the fittest. 
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The minnow is the smallest member of the 
carp family. Like others in the group-carp, 
chub, bream, tench and roach~the minnow 


has no scales on its head. But it differs from 
its relatives in having minute 
body (most carp fish have larg es), and a 
lateral line that runs only part of the way 
along the tail 

Even though the minnow is small, it is an 
extraordinarily successful fish which is found 
throughout the British Isles, although it is not 
widespread in the Scottish highlands nor in 
the Devon-Cornwall peninsula 

The minnow prefers the headwaters and 
upper reaches of rivers, where the water has a 
moderate current, plenty of oxygen and is 
unpolluted. However, the fish is not fussy in 
its choice of habita nd may be caught in 
large lowland rivers which have clouded 
water and a slow flow. 

Pros and cons of size The minnow’s small 
ness works to its advantage, because it 
allows the fish to feed on the small crustaceans 
that are very abundant in most lakes and 
Tivers. An opportunist feeder, the minnow 
cats whatever animal plankton or insect 
larvae are most readily available at the ume. 
Larger fish do not feed on these because the 
total food value of each individual morsel is 
less than the energy spent to capture it. For 
the minnow the balance lies the other way 

The minnow’s size enables it to forage 
among stones on the lake bed, thrusting into 


ales on the 


crevices that larger fishes could never reach; 
it is also an open-water fish, and has much 
greater opportunities for finding food than 
such competitors as the loach and the bull- 
head, which are more or less confined to the 
bottom. The minnow feeds at all levels in 
both rivers and lakes—it even captures small 
flying ins the surf but it does not 
descend much below 6m (20ft) in deeper 
lakes. 

On the other hand, the minnow’s size 
makes it fair game for a number of fish eaters 
the kingfisher among birds; perch, young 
pike, chub and trout among fishes. Carnivor- 
ous insect larvae also eat minnow spawn. 
Once minnows get past this stage they rarely 
swim singly, forming schools (like other small 
fish) to keep a look-out for predators 

Spawning success Most minnows become 
sexually mature at the end of their first year, 
and spawn early in life. (Larger fish do not 
usually mature for several years.) The young- 
est females may produce only 200-300 eggs a 
year, but they can live up to six years, and 
mature fish produce nearly 1000 eggs each 
year. 

Spawning takes place from late May to 
mid-July, usually in shallow, gravelly places 
such as a riffle (a shallow part of a stream 
where water flows brokenly) or ford. Lake- 
living minnows tend to migrate into shallow 
feeder streams to spawn—though some may 
spawn on shallow, lake-edge gravel banks 
Minnows often form huge schools when 
spawning and can be approached quite 
closely from the river bank. 

Pimply male The male fish is particularly 
noticeable at this time of year for its orange- 
red belly, pectoral and pelvic fins and its 
dusky black throat. 

You may spot a minnow by the conspicu- 
ous white pimples (tubercles) on its head. The 
tubercles or pearl organs, develop only on 
the males in the breeding on. They are 
also sometimes known as contact organs. 
Although many kinds of fish develop breed- 
ing tubercles, they are most obvious in the 
members of the carp family, and especially 
in the minnow. 

These tubercles are composed of keratin—a 
substance similar to the nail or claws in other 
animals which is produced by rapid division 
of the cells of the outer skin. Tubercles look 
like small rounded cones. There are many on 
the male’s head, but they are also found on 
the edges of the pectoral fins where they add a 
whitish colour. 

Courtship colours It is not entirely certain 
what role the tubercles play in spawning, 
since the breeding behaviour of the minnow 
is not all that well known~a paradox con- 
sidering it is one of our most common fish. 
As the male minnow acquires bright breeding 
colours there may be an clement of display 
involved, either before or during spawning—a 
Way to gain the female’s attention. 

The large white breeding tubercles contrast 


tubercles: 


with the bright colours of the head and fins, so 
presumably they play an important role in 
the courtship ritual. They also help identify 
different members of the carp family (cyprin- 
ids), because no other male cyprinid has the 
same tubercles 

Spawning ends in summer, and the min- 
nows form small schools comprising fish of 
about the same length and therefore the same 
age. They live at or near the surface, dropping 
close to the bottom at night. In winter min- 
nows live in deeper water. When the river is 
in spate, the schools disperse and individual 
fish seek shelter beneath boulders or in bank- 
side vegetation, and often in shallow water. 

Minute terms The word minnow, like 
tiddler, is often used as a general term for any 
small fish, and sometimes in a belittling sense 
for the affairs of Man. The expression ‘a 
triton among the minnows’ implies that the 
triton (part man, part Greek god and part 
fish), is made to appear greater because of the 
smallness of his companions 

Many familiar words which suggest small- 
ness also have the same beginning~miniature, 
minor and minute. Nevertheless, for all its 
small size, the minnow remains an important 
link in the freshwater food web. 


Above: The tubercles, which 
appear on the male's head in 
the breeding season, may 
assist both sexes to 
determine their relative 
position at the moment of 
spawning. Once they have 
completed spawning, the 
male sloughs off his 
tubercles. Their absence 
leaves a shallow depression 
on his head for a few days. 


Below: The River Ithon in 
Powys, Wales is an ideal 
minnow habitat. The 
minnow favours clear 
flowing, gravel-based 
waters. It also lives in lakes, 
particularly in hilly regions, 
though it is not classed as a 
lake fish. 
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FLOWERS OF 
., THE CORNFII 


Farmland provides a habitat for many wild 
plant species such as poppies—capable of 
colonising disturbed soil. These species were 
y once confined to open ground, such 
as naturally dried out pond margins, sand 
dunes or crumbling cliff-tops and many are 
still found in these habitats. Like cornfields, 
these particular habitats are unstable: sand 
dunes drift, cliffs crumble, shingle is always 
on the move. A pioneer species that can with- 
stand these conditions has a good chance of 
coping with the disturbance which occurs on 
arable land as well 

Arable weeds must tolerate ploughing, 
harvesting, chemical weedkillers and so on, 
as well as changes in the use to which par- 
ticular fields are put from year to year. Weeds 
thrive in the spaces between rows of corn, in 
many cases benefitting from the fertilisers 
intended for the farmers’ crops 

Field weeds are usually annuals, living for 
only one season and shedding large numbers 
of seeds before they die. Some, such as 

spurges, produce many generations in a single 
summer. Others are perennials. 

Poppies are annuals and their scarlet 
blooms are an attractive sight throughout the 
countryside in summer. Surprisingly, there 
are no truly native poppies in the British Isles 
today, for they are always found on disturbed 
land. Where the poppy lived before farms and 
fields existed remains a mystery, and since 
archaeologists have found poppy seeds mixed 
with ancient Egyptian barley grains that are 
3500 years old, poppies have obviously been 
weeds found growing with crops for a very 
long time. 

In their association with Man, poppies have 
been used in several ways. Syrup was extrac- 
ted from the petals, and oils in the seeds were 
used for cooking and in paints. The pale lilac 
opium poppy has been grown in gardens 
since the Bronze Age for its morphine con- 
tent, and related chemicals occur in some of 
our more common species. 

There are eight species of poppy in the 
British Isles and five are still found as arable 
weeds, The field poppy is the most abundant 
its wiry stems bear bright scarlet cup-shaped 
flowers with a dark blotch at the base. The 
flowers have no nectar but their copious, 
protein-rich pollen is collected by honey bees 
as food for the young larvae. The three most 
common species (right) are easily disting- 
uished by their seed capsules which appear in 
late summer. At the slightest breeze the seeds 
are shaken through the perforations around 
the top of the capsule. 

Many other arable weed species are found in 
their natural habitats, giving us a clue to 
their origins before agricultural activity was 
widespread. Scentless mayweed, for example, 
grows on coastal shingle and cliffs where it 

tends to have thicker, fleshier leaves than its 
cornfield counterpart. 

Germination of weed seeds characteristic- 
ally does not happen all at once, Some seeds 


Above and right: Field poppy (Papaver 
rhoeas) flowers June-Aug in fields and 

waste places. Ht 60cm (24in). Two = 
green hairy sepals protect the bud 


1-2em 


never 


rounded __ 
hairless 


ad capsule 


Above: Long prickly-headed poppy 
(P. argemone) flowers June-July 
mainly in S England on light soils; 
becomes rare in the north, Ht 45cm 
(18in) 


2-2.5em 


long 
narrow 
hairless 


4 seed capsule 


a 

overlap 

at base Above left: Long-headed 
poppy (P. dubium) flowers 


July-Aug in arable land and 
waste ground, Ht 60cm (24in) 
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Above: Scentless mayweed is a member of the 
daisy family (Compositae) that grows on 
cliffs as well as in fields. 


Right: Cornflowers in a barley field—now a 
rare sight due to greater care in the cleaning 
of seed-grain 


‘i Cornflower 
(Centaurea cyanus) 

flowers July-Aug in 

cornfields and waste 
places. Now rare. 

Ht 90cm (35in). 


Left: Corn buttercup 
(Ranunculus arvensis) 
flowers June-July in 
cornfields. Ht 60cm 
(24in) 


Scentless mayweed 
(Matricaria perforata) 
flowers July-Sept in 
arable waste land. 

Ht 60cm (24in) 


germinate within a few weeks of being shed, 
and others do so later in the season. Many 
weed seeds are deeply buried and can remain 
buried alive for hundreds of years until the 
land is disturbed. 

This is why enormous numbers of poppies 
covered the fields of Flanders after the battles 
of World War I. The massive disturbance 
caused by shell holes and trenches provided 
ideal conditions for the germination of mil- 
lions of poppy seeds, a spectacular phenom- 
enon still recalled more than 60 years later 
when we wear poppies in our buttonholes on 
Remembrance Day. 

Perennial weeds have different strategies 
for coping with field life. Although the broad- 
leaved dock and the dandelion, for example, 
may produce enormous numbers of seeds, 
they also rely on their roots to produce new 
plants. They have fleshy roots which, when 
chopped up by ploughing, produce a new 
plant from each fragment. 

Since weeds invaded the cornfields, many 
species have adapted to a specialised exist- 
ence. Scentless mayweed, for example, grow- 
ing in cornfields has developed a short life 
cycle similar to the crops among which it 
grows, whereas its cliff-dwelling relations are 
usually perennial plants. Other weeds grow 
fast, to the same height and maturing at the 
same time as crops. Many are resistent [0 
weedkillers, producing rapidly germinating 
seeds that are often wind dispersed. 


Left and below: Broad- 


Healing plants leaved dock (Rumex 
obtusifolius) flowers June- 


The remedy for nettle stings as most people 

fected area with dock Oct in hedgerows, beside 

cooling action soothes fields and in waste ground 
Ht 100m (30in) 


know is to rub t 
leaves. The juice 


the pain. The healing powers of other 


plants, recognised for centuries, are eB 
incorporated into modern medicine. The ae 
foxglove, for example, has been used at) 
since the 13th century as a heart stimulant % 

Today the active chemical, digitalin, is used a 
to regulate the pulse and increase blood af > 


pressure. Many plants have medicinal uses 
but take professional advice first before 
trying them 


Petty spurge 
(Euphorbia peplus) 
flowers July-Sept 

in cultivated ground - lanceolata) flowers April-Aug in grassy 


Ht 30cm (12in) places and on waste ground, Ht 45cm (18in) 
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BRITAIN’S 
BEST KNOWN 
DUCK 


The mallard is a popular bird 
because it takes to many 
man-made surroundings, and 
tamely accepts food from the 
hand. In summer it moults its 
feathers and cannot fly. 


The mallard is the most common, widespread 
and best-known duck in the British Isles. 
Although it is a water bird, the mallard has 
followed the example of other successful 
species—for instance starlings, pigeons and 
house sparrows—by adapting to man-made 
habitats. 


Many water-birds have declined because 
pollution and the drainage of marshes have 
destroyed their natural environment. But the 
mallard has managed to outweigh such losses 
by colonizing the artificial lakes and ponds 
in many town and city centres, as well as 
taking to the smallest farm ponds. Even in the 
centre of London, you'll find mallard on the 
ponds in all the major parks. It is also in- 
variably a mallard which features in press 
photographs of a policeman holding up the 
traffic to allow mother and brood to cross the 
road safely 

Courting You can see the courtship be- 
haviour of the mallard on any mild winter's 
day, as the birds begin to form pairs ready for 
the summer breeding season. Ducks form a 
new pair in winter or spring, and then break 
up again after the breeding season. The female 
is actively courted by the males (drakes), often 
several at a time. From a group of displaying 
males the female eventually chooses her mate. 
She presumably selects the one which is dis- 
playing with greatest vigour, showing him- 


Above: The dapple Nr 
female mallard leads 
downy nestlings to the 
water, almost as soon as 


they are hatched. They feed 
themselves without any 
parental help. 

Right: The traditional mallard 
nest site in the wild is in 
thick vegetation nettles, 
brambles, bracken and 
heather. Unusual sites, more 
associated with Man, 
include water tanks, flower 
boxes and bridge supports 
The female builds her nest 
using plant debris, grasses 
and down feathers plucked 
from her own chest. She 
usually lays 7-11 pale 
bluish-green eggs which 
she alone incubat' 
young become indep 
at the same time they, 
fledge—about six weeks 


hatching 


Duck displays 

There are a number of 
behavioural gestures, mostly 
associated with courting, 
which the male performs. 

1 Grunt whistle is the 
most common display. The 
male tucks his head down 
to his chest, and lifts the 
front half of his body right 
out of the water. He then 
just flicks the surface with 
the tip of his bill, sending a 
little spray of water droplets 
up into the air, At the same 
time he lets out a low grunt. 
followed immediately by a 
clear whistle. 

2 Head-up, tail-up 
involves both chest and tail 
coming up off the water 
This emphasises the 
colouring on the male's neck 
and breast, as well as the 
black and white pattern on 
the tail 

3 Raised wing is another 
action where the male tucks 
his head behind the raised 
wing, as if to preen. This 
really serves to expose a 
blue-green bar (speculum) 
edged with white, along the 
rear of the wing 

Though not actually involved 
in the courtship rituals, this 
male (4) is alerted to the 
proceedings and quacks in 
response. When there is a 
surplus of males, they 
continue to court females 
already paired 


1 grunt whistle 


self off to be the brightest and largest bird 
present, and therefore the most suitable to 
fertilise her eggs. 

Choice of nest site Mallards tend to choose 
nest sites on the ground, where they will be 
led in marshy vegetation; but they 
also adapt to all kinds’of artificial situations 
including nest boxes and holes in, and even 
under, buildings. They may nest a trifle pre- 
cariously in the crowns of pollarded willows, 
and even on broad branches many metres off 
the ground. One much-publicised site was in 
a window box of the house next-door to the 
Iranian Embassy in London, facing on to 
Hyde Park. The duck sat through the trauma 
of the 1980 siege and rescue, apparently 
without budging from her nest 

Nest construction When nesting off the 
ground, the female mallard uses little or no 
nest material because she cannot carry things 
in her bill. On the ground, however, the duck 
constructs a shallow cup of such vegetation 
as it can reach from the nest, pulling and 
pushing stems and leaves into a circular rim 


2 head-up tail-up 


The female (above) remains 
passive prior to pairing but 
once she has a mate she 
sometimes ‘incites’ him to 
drive off contending suitors. 
She dabs her head and bill 
in the direction of the 
interloper, while quacking 
noisily 


As the mother begins to lay the clutch of 
seven to eleven eggs, she also begins to pluck 
down from her breast. This process starts 
slowly with a few bits ata time, but by the end 
of the egg-laying-she usually manages one 
cgg per day-there is a thick layer of pale 
greyish down under and around the eggs. 
The down serves two functions: first it 
insulates the eggs from the cold, and often 
damp, ground; secondly, when the female 
leaves the eggs for her twice daily feed and 
bathe, she pulls the down and some of the 
nest material over the eggs, concealing them 
completely from any passing predator. 

Incubating the eggs The drake takes no part 
in the incubation, and rarely has any contact 
with the female once she finishes laying and 
begins to sit on the eggs all day. Sometimes he 
waits nearby to meet her when she comes off 
the nest. He also keeps watch while she has a 
hasty feed, but only does this for a week or so. 
In fact this is just as well: the female’s mottled 
brown plumage is perfect camouflage, and 
fits in with the nest surroundings, but the 
contrasting green, purple and white plumage 
of the male could catch the eye of a fox or 
crow, and lead such predators to the nest with 
its precious clutch of eggs. 

Brooding the chicks The female incubates 
the eggs for 26-28 days. The young hatch out 
over a short period—all within 24 hours. 
Depending on the time of day and the weather, 
the female will brood them in the nest for 


3 raised wing 


A-olertoquacking 


several hours, during which their down dries, 
and they become fluffy and active. Then she 
leads them off the nest, and takes them to the 
nearest stretch of suitable water where they 
can find food. Most nests are within a hundred 
metres of water, but some ducks may have to 
trek double that distance, and even cross 
roads to get there. 

The young can run and swim as soon as 
they leave the nest, and also feed themselves, 
pecking instinctively atany small object. They 
quicly learn to distinguish between small 
seeds and insects which are good to eat, and 
surface debris, which is of no value to them. 
The town park mallard eats crusts and scraps, 
but the true diet of those living in more 
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natural surroundings includes seeds of rushes 
and grasses, a wide variety of insects and the 
tips of leaves and stems of growing plants 

The mother broods her young at night or 
during rainy periods, defending them against 
predators, However, many of the ducklings 
fall prey to pike and rats and, during a cold 
wet spell, they may even starve. From a brood 
of ten young, perhaps four or five survive to 
the flying stage. They reach this all important 
stage in about six weeks, and may incur 
further losses while they learn to fly properly 
Nevertheless the number of young mallard 
reared each year is ample to compensate for 
losses of adult birds, and the overall popula- 
tion is buoyant 

Population In December and January there 
are probably between 300,000-400,000 mal- 
lard in the country. Many of these are 
migrants coming from northern Europe to 
overwinter, but when they depart in the 
spring, about 50,000 pairs of mallard remain 
behind to breed 

Although most of the town park lakes in 
Britain only hold small numbers of mallard, 
a few hundred at most, there are some notable 
concentrations—over 8000 have been seen 
together on the estuary of the Humber near 
Hull, and nearly 6000 on the floods of the 
River Derwent. Counts of 4000 to 5000 have 
been made on Abberton reservoir in Essex 
and on the Ouse Washes in Norfolk 

Distribution Mallard occur throughout the 
northern hemisphere, in Europe, Asia and 
North America. They have also been intro- 
duced into Australia and New Zealand. 
Those that breed in the British Isles are com- 
pletely sedentary, rarely moving more than 


30 miles throughout their lives. Those that 
migrate from Scandinavia on the other hand, 
move considerable distances 

The breeding range for birds wintering in 
Britain extends north from southern Sweden 
and Finland to the arctic circle, and deep into 
the Soviet Union to the east. The majority of 
these birds leave Britain in March and move 
north-east in a series of short hops, to reach 
their breeding quarters by the end of April 
Once the female is sitting safely on her eggs, 
the male may start to move back south-west 
as early as July 

Many males pause for some weeks on large 
lakes and reservoirs while they undergo their 
annual moult, changing all their feathers, and 
actually becoming flightless for a couple of 
weeks. They then continue their migration, 
arriving back in Britain in September. The 
females and the young stay on the breeding 
grounds until well into August 
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LONG-EARED 


‘FLY BY 
NIGHT’ 


The name of the long-eared 


bat i 
ear: 
as the rest of the body 


an understatemen 


the 


are huge—almost as long 


and 


play a special and vital role 


in the bat’s life. 


ared is the 


Of all the British bats, the long 
most distinctive. No other mammal has ears 
that are nearly as long as its body. In fact 
the ears of the long-cared bat are so big that 
they can often be seen even when it is in flight 
making identification easy. With its long 
soft fur, large eyes (for a bat) and delicate 
wings, it is a quiet attractive mammal with 
inoffensive habits. 

Echo location A bat finds its way about in 
the dark by means of echo location. It emits 
high intensity, ultrasonic sounds (too high 
pitched for us to hear), which are reflected 
from objects in its path. From the patterns 
of the remaining echoes the bat can interpret 
its surroundings and avoid flying into ob- 
stacl 

The same mechanism is used to catch insect 
prey. Echoes bounce off even the smallest 
midge and alert the bat to the presence of a 
potential meal. All British bats are capable of 
intercepting flying insects in this way, and 
probably compete for similar prey. But this 
leaves a whole range of suitable food items 
untouched — the insects, caterpillars and spid- 
ers which do not fly but crawl about among 
tree-top vegetation instead. Most bats fly too 
fast to notice these creatures, and in any case 


The long-eared bat is a 
nocturnal mammal, foraging 
by night. In flight the 
sensitive ears are held erect, 
directed forwards so they 
can detect insect prey by 
echo location. When the bat 
is at rest or crawling about, 
the ears crinkle along their 
outer edges and are then 
lowered over the shoulders. 


probably cannot differentiate between the 
echo of, say, a caterpillar and the leaf on 
which it is resting. 

This is where the long-eared bat comes into 
its own. Instead of emitting loud echo loca- 
tion sounds which just bounce off foliage 
indiscriminately, this bat whispers. Its ultra 
sonic noises are so quict and sensitive that it 
can tell the difference between an echo from 
an insect and what it is sitting on. The huge 
cars detect these minute echoes, and also 


The grey long-eared bat 

There are two long-eared bats in Britain, the common and the grey. 

The grey long-eared bat (Plecotus austriacus) is very difficult to 
distinguish from the common: there are probably no externally visible 
features which permit positive identification of every specimen. Certain 
measurements, for example the short thumb and wide tragus, are 
probably the best guide. Generally speaking, however, the grey-eared 
bat has darker fur which is often almost black at the base of the hairs, 
while the common species has browner fur and may look almost yellow 
in parts. 

The presence of P. austriacus was overlooked in Britain until 1963, 

and even now little is known about it. So far the grey has been 
identified only in southern England. The information we have on the 
common long-eared bat represents a generalisation that is certainly true 
for that species, but may or may not be accurate for the grey long-eared 
bat 
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Naming the parts of a long-eared bat 


2nd digit 


3rd digit 


5th digit 


COMMON LONG-EARED 
BAT 

(Plecotus auritus) 

Size head and body length 
3.7-4.8cm (13-2in); weight 
6-12g (}-}0z); on average 
males weigh 10% less than 
females. 

Colour yellow-buff on top 
buff underneath, 

Breeding season Summer 
No of young One a year 
Lifespan 20 or more years. 
Food Mostly moths, insects. 
Predators Owls, cats 
Distribution widespread, 
except N of Scotland 


narrow 


long ear, 


forearm 


foot 


tail 


Below: A long-eared bat at 
rest on a tree trunk. Bats 

are harmless and, even when 
handled roughly, rarely bite 
or protest in any way. This 
bat is most common in 
southern England, becoming 
scarcer in the north and even 
absent from parts of 
Scotland. 


tapering tragus 


interfemoral 
membrane 


antebrachial 
membrane 


Jong thumb 
wath claw 
(1st dign) 


leathery 
wing membrane 


distinguish between sounds reflected from 
different textures, such as a soft insect larva 
and a smooth leaf. The sounds are made and 
the echoes interpreted in a split second during 
flight—a remarkable feat since it involves only 
part of the bat’s brain, the whole of which is 
smaller than a pea 

Foraging The task of catching insects is 
made easier for the long-eared bat by its 
ability to hover at an angle of 30°. The long 
eared bat can pick food delicately and pre 
cisely off foliage and bark, and perhaps even 
from the ground. As well as the usual flying 
insects, its diet therefore includes a whole 
range of invertebr s gleaned from trees 
which other bats do not manage to exploit 

In late summer especially, the long-eared 
bat takes large numbers of noctuid moths. 
snapped up on the wing and carried off to a 
convenient perch to be dismembered and 
eaten. Usually the moth wings and legs are 
discarded, and a little heap of such litter 
accumulates below the perch 

Attic nurseries The long-eared bat’s habit 
of using feeding roosts near human habita- 
tion, and its ability to hover and fly in con- 
fined spaces make it likely to be one of the 
species that flies into bedrooms at night 
through open windows. It is difficult to be 
more precise since few people favoured by 
such a visit stop to check the identity of the 
intruder. 

The long-eared bat mostly roosts in attics. 
Groups of up to two dozen females gather in 
attics in summer to bear their young, They 
are usually so quiet that they easily pass un- 
noticed by the householder, and can raise 
their young undisturbed. Attics make good 
bat nurseries because they are warm, higher 
temperatures mean faster growth and de- 
velopment for the young. On cool days the 
bats huddle together to warm their offspring- 
Such a colony does no harm, and may help 
to keep the roof space clear of moths, spiders 
and destructive beetles. 

The young are born in June and July. Each 
female never has more than one baby a year. 
and none at all in some years. The populauion 
thus increases only slowly. When a colony !S 
wiped out it may take a decade to recoup: 


A low breeding rate is characteristic of bats 

probably because their babies are so big 
Each weighs nearly a third as much as its 
mother at birth. Under natural conditions 
bats do not need to produce large numbers of 
offspring as they have few predators to fear 
The long-eared, for example, is occasionally 
taken by owls and cats, but is otherwise safe 

except from destruction by humans 

Adult males do not usually roost 
nursing females, and take no part in rearing 
the young. They mect up with the females 
again once the young have been weaned and 
the nursery colony has dispersed for the win 
ter 

Three-month hibernation Like other insecti- 
vorous animals, the long-eared bat faces a 
critical shortage of food once the colder 
nights of autumn begin. Two options are open 
to it: flying south to warmer places, or staying 
put and drastically reducing energy require- 
ments by hibernating 

It seems that long-eared bats normally hib- 
ernate, often staying close to where they have 
spent the summer months, They usually 
hibernate in trees and buildings, though 
sometimes use caves, mines and other simi 
larly cool places. Their preferred hibernating 
temperature is probably about 0°C (32°F). 
They would be forced into unnecessary and 
unwelcome activity if they hibernated some- 
where that became warm on sunny 
winter days. Winter activity is undesirable 
because there is little chance of recouping the 
fat reserves used to provide energy for flight 
If the bat finds a suitable place, it may well 
hibernate for over three months 

During hibernation the large ears pose a 
problem. Precarious moisture may evaporate 
from their large surface and, even when this 
difficulty is avoided by the choice of a cool, 
humid place to pass the winter, they are still 
vulnerable to frostbite. The ears could get in 
the way if the bat wanted to crawl into a more 


with 


too 


Above: The long-eared bat 
favours open woodland with 
deciduous trees that provide 
shelter and abundant insects. 
Below: A nursing colony of 
long-eared bats in a house 
roof — there are two grey 
babies on the left, being 
kept warm by the females’ 
bodies. Males take no part 
in rearing young 


sheltered crevice, so the problem is solved by 
folding the ears backwards. 

Hibernation ends in March in the south of 
England, probably later in the north- though 
this varies with the prevailing weather. 
Mating takes place soon after hibernation 
ends, or perhaps earlier during periods of 
wakefulness in winter. When they wake up 
the bats start feeding to recoup the 20% or 
more of lost weight 

Nocturnal sorties Long-cared bats become 
active within the day roost at about sunset 
every night, emerging from the nooks and 
crannies where they have passed the day 
They may spend up to an hour or so making 
short flights and grooming their silky fur 
Cleanliness is important: if the long fine fur 
becomes matted, it loses its insulation, stream- 
lining and rain-proofing properties. 

Once it is fully dark, the bats go out to 
forage. Sometimes they stay out all night; at 
other times~especially if there is plenty of 
food about, or if there are babies to be fed 
they may return within the hour, perhaps 
making another sortie later. Long-eared bats 
normally manage to find all the food they 
need without having to fly far from home. 

Occasionally, some long-cared bats appear 
to make extensive journeys out to sea. They 
have turned up among night-migrating birds 
attracted to offshore lighthouses. In 1968 one 
was found dead on a lightship in the North 
Sea, 31 miles out from Great Yarmouth, 
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Many gently sloping sandy shores are backed 
by sand dunes. As the tide ebbs more and 
more sand is dried out by the sun and wind 
Whenever the on-shore wind blows faster 
than 10mph sand is driven inland. Usually it 
accumulates in dunes which run at right 
angles to the direction of the prevailing wind. 

Fore-dunes The landward movement of 
sand is obstructed by the seaweed and refuse 
that accumulates along the high-tide line. A 
small fore-dune begins to build up. The 
humus derived from the rotting seaweed is 
just enough to allow a few flowering plants to 
survive. Sea rocket, prickly saltwort, sea 
beet, and in particular the two gra: 2 
couch grass and lyme grass, all have creeping 
root systems that enable them to hang on 
during on-shore gales. Even so, the fiercest of 
these gales often entirely obliterate the begin- 
nings of the dunes. 

Nevertheless, the time comes when the 
weather is calm over a long enough period to 
allow sufficient sand and humus to build up 
to give the main colonizing plant the depth of 
sand it needs for survival. This plant is the 
marram grass. The increasing depth of sand 


eventually smothers the original colonists. 
As the main dune extends towards the sea, 
another strand line of drift builds up and a 
new fore-dune develops. 
Marram dunes The root s 
progressively penetrates y feet deep 
while its stiff leaves more and more effectively 
obstruct the landward blowing sand. More 
leaves appear as the original plant sends out 
lateral roots; when a shoot is buried by sand 
it produces a bud which pushes up another 
vertical shoot. Marram can spread up to 9m 
and Im (3ft) vertically in one 
year. In this way the dunes stabilise, rapidly 
increasing in height and width 
To begin with, the bare sand between the 
marram tufts is a habitat of such extreme 
temperature and moisture ranges that no 
secondary plant colonizer can grow until 
enough humus from dead bits of marram and 
wind-borne plant refuse has accumulated, 
and a season of wet weather has enabled 
chance wind-borne seeds to germinate. At 
this stage the original fore-dune colonists 
reappear, along with sand sedge which binds 
the surface with long shallow runners, and the 


tem of marram 


Above: These dunes at 
Braunton Burrows in Devon, 
stretching well inland, have 
been colonized by marram 
grass. In between the 
marram tufts a few other 
species, such as sea holly 
and sea spurge, take root 
Dunes such as these can 
reach 30m (100ft) in height 


Right: Common terns nest 
in dense colonies just out of 
reach of the waves at the 
edge of sand dunes or on 
shingle beaches. Their nests 
are just shallow scrapes in 
the sand or shingle, but the 
eggs and chicks are well 
camouflaged against the 
sandy or stony background 


Water supply in 
dunes 

Day Dunes heat up. Air 
layers nearest the surface 
expand and escape 
upwards, sucking in cool, 
damp air at the base of 
the dune 

Night As air in the 
surface layers cools and 
contracts, damp air is 
pulled upwards, supplying 
water to the roots of the 
dune plants. 


tight rosettes of Portland and sea spurge. 
When these plants die they add humus to the 
sand which helps to contain moisture and 
provides nutrients for another generation of 
more tightly-packed plants. The establish- 
ment of the thick dune vegetation (turf) is 
under way 

Adapting to extremes Dune plants have 
several features which allow them to survive 
the gale-force winds, the drying heat, the lack 
of moisture and the wind-borne salt. Many 
have deep and extensive root systems to 
reach the water underground and to anchor 
them securely. The scarlet pimpernel, for 
example, which also grows inland on non- 
sandy soil, develops much more extensive 
roots than its inland counterpart and grows 
almost horizontally to minimise the buffeting 
from the wind. The rosette plants too are 
protected from the wind by hugging the 
ground closely. Sea-holly and sea bindweed 
have stiff ‘varnished’ leaves which help to 
reduce water loss and give protection against 


abrasion by blown sand. The hairiness, even 
downiness, of many other plants such as 
common stork’s-bill traps dew on their 
stalks and leaves 

Winter annuals, such as chickweeds and 
early forget-me-nots, thicken the turf. Their 
seeds germinate in autumn and survive the 
wet winter as seedlings, to flower and set seed 
again before the drought and heat of summer 
threatens survival. At this stage of the 
vegetation rabbits begin to browse the turf; 
their droppings add to the supply of plant 
nutrients. By now the marram has almost 
completely disappeared because it can survive 
only where bare new sand is plentiful. Mosses 
and lichens eventually cover these landward 
dunes which look more grey than yellow due 
to the amount of grey dog lichen growing on 
them 

Where dunes meet land The type of veg- 
etation in the final stages of the dunes 
depends largely on the quality of the sand 
Where the sand consists mainly of mineral 
grains such as quartz (and not lime-rich 
shells) the humus remains too acid to support 
any but a limited flora. In this case heather or 
heath (and sometimes both) dominate the 
mature dunes and may even grow so far to- 
wards the sea that they mingle with the last 
surviving marram. 

The tops of the dunes north of Studland are 
like this, as are those at the Point of Ayre on 
the Isle of Man and Walney Island off the 
coast of Cumbria. In Scotland gorse, bracken 
and bilberry bushes complete the natural 
succession, but Man often rounds off the 
process of halting the landward movement 
of sand by planting Corsican or Scots pines. 
Steady planting since 1922 has finally halted 
the great advance of sand at Culbin Sands on 
the Moray Firth in Scotland. 

Where the sand contains a lot of finely 
ground shells the lime-rich pieces neutralise 
the dominant acidity of coastlines, providing 
the right conditions for thick scrub to domin- 
ate the dunes. Sea-buckthorn is very pro- 
minent in parts of north Norfolk, Kent, 
Somerset and Glamorgan. Once the buck- 
thorn is established elder, blackthorn and 
privet begin to be common. 
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Dune slacks The bottom of the hollows 
between dunes is often wet and small pools 
of water stand in them. The flora of these 
slacks contains a group of plants not found 
together anywhere else. The creeping willow 
may make a hummocky carpet. Marsh 
helleborine, wintergreen, bog pimpernel and 
several species of fen and marsh orchid may 
be found growing side by side. 

The natterjack toad still survives in some of 
these slacks. When disturbed it the dis- 
tinction of being able to defend itself with a 
secretion from its skin ‘smelling like burnt 
gunpowder, sulphur and boiled India rubber’ 
—a defence not to be sneezed at. 

Hardy survivors A number of small crea- 
tures can survive among the marram tufts. 
The temperature inside each tussock is cooler 
than on the surrounding sand and the air is 
slightly humid. Some species of spider cling 
to the stems while others burrow into the sand 
below. They feed on flies which breed in the 
rotting vegetation of the strand line and are 
blown into the dunes. The spiders in turn form 
the food of the rare and beautiful sand lizard 

The camouflage colours—pale ochres, 
sandy-greys and reddish browns-of the few 
dune moths make them hard to spot. Only a 
minimal supply of nectar is available for the 
adults. The shore wainscot is confined to 
marram dunes as the caterpillar feeds ex- 
clusively on marram, while the sand dart 
feeds on sea-holly and rocket. The long- 
legged and long bodied sand wasps are com- 
paratively conspicuous, occurring mostly 
along the southern coastline. 

Birds and mammals While numbers of 
spiders and insects manage to survive the 
hardships of living in the dunes, the poor 
plant cover restricts larger animals to a few 
kinds. Birds are probably the most visible of 
these. Terns, ringed ployers and oyster- 
catchers all nest along shingle and at the high 
tide mark. Black-headed gulls build their nests 
in colonies in the dune vegetation and shel- 
duck use rabbit burrows. Skylarks and 
meadow pipits lay their eggs on the ground 
in mature dunes, where occasionally the 
short-eared owl nests too. Rabbits are the 
most common mammals; they tunnel bur- 


Grey dunes 
Rabbit droppings fertilize 
the ground; small plants 
invade, ousting the marram. 
Grey lichens give these 
stable dunes their colour. 


Above: Sea bindweed is a 
perennial dune plant, found 
in marram dunes, which 
binds the sand with its low, 
waxy leaves and trailing 
roots. Rabbits feed on its 
pink flowers which appear in 
June. 


Right: The sand of marram 
dunes is rich in shell debris 
which provides the lime 
used by snails in the 
construction of their shells. 
These banded snails are 
feeding on common bird's 
foot-trefoil, 


rows in the sand of the mature dunes and eat 
the well-established vegetation. Foxes some- 
times prey on the rabbits, even using their 
abandoned burrows for dens. Hedgehogs, 
stoats and weasels feed on small birds, birds’ 
eggs and young rabbits 

Blow-outs No matter what its plant com- 
position the turf of sand dunes is thin and 
fragile. The passage of too many human feet 
can break up the vegetation as they pass from 
car park to shore. Given half a chance the 
wind will exploit any break. In no time a 
small hole is a large blow-out. Great widths 
of dune become unstable, sand drives inland, 
and the whole process of stabilising has to 
start again. 


How dunes build up 


prevailing wind 
currents 


Only a few plant species can survive the 
wind-blown conditions of fore-dunes. As 
marram takes root the dunes form large 

obstacles for the wind. 


Marram grass spreads 
quickly, blocking the 
blowing sand more 
iciently. Buried marram 
can push up through sand. 


and drift block the 
blowing sand and small 
fore-dunes build up. Rotting 
seaweed allows a few 
species of plants to take root 


Depending on the weather and the geo- 
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Only minutes after it is born. 
the young calf makes its 
first attempts to stand. This 
new-born Friesian calf tests 
its strength under the 
mother's supervision 


This is not so surprising, as milk is 87 
water. It follows that the higher the milk 
yield from a cow, the higher its intake of 
water. 

A question of breeding The principal milk 
production regions in the British Isles are 
north-west and mid-west England, the low- 
lands of Scotland and south-east Ireland 
It is here that the strongest concentrations 
of dairy cows are found and more than 
of them are Friesians 

There are good reasons for the supremacy 
of this breed. The average Friesian cow yields 
400-500 litres (around 100 gallons) more milk 
per year than does the Ayrshire, the next best 
breed. The pure-bred Friesian is also unique 


Dairy breeds: the famous five 


Originally, all our five main 
dairy breeds came from the 
European mainland. The 
Shorthorn and Friesian are 
of mixed Dutch and Danish 
descent, while the Ayrshire 
also has Scandinavian 
ancestry. The Guernsey 
originated in Brittany, and 
the Jersey shows both Asian 
and Scandinavian influences. 
These two Channel Island 
breeds were imported into 
Britain in the 18th century 


302 


Ayrshire 


500kg (nearly 10cwt) 


among dairy c 


easily be re 
The rem: 
dairy cows are 
Dairy Shorthorns, Gu 
Ayrshire cattle, as th 


ning 15% of Br 


found in greater numbers an 
they are also kept in the ne fF 
especially on the west coast ewhe 
they have generally been superseded 5\ 


Friesians 
The Dairy Shorthorn orig 
north-east, and was the commonest 
that region until about 20 years ago W 
too fell victim to the Friesian 1 
Guernseys and Jerseys are still of courst 


Dairy Shorthorn 


strongest in the Channel Islands, but they 
are also widespread in the south of England 

Less numerous breeds include the Glouces. 
ter, Dexter, Kerry and Red Poll. One hundred 
years ago, the Kerry was the dominant breed 
in southern Ireland, but now it is mainly 
restricted to the extreme south-west 

Life cycle The average life span of the 
dairy cow is about six years, the last four 
of which are spent bearing calves and 
producing milk 

Most dairy cows calve either in the spring 
or autumn. The advantage of spring calving 
is that the cow is at the peak of her milk 
production when she is turned out to 
grass. Because the ‘spring flush’ of grass 
growth is highly nutritious, the cows milk 
better at this time than at any other 

For those farmers who choose to calve 
their cows in autumn, there is the advantag 
of better milk prices. For many years now 
winter milk prices have been made more 
attractive, in order to even the production of 
milk throughout the year 

A cow is mated with a bull or artificially 
inseminated at about the same time each year 
Towards the end of her nine-month preg. 
nancy, she is ‘dried off —encouraged to stop 
producing milk by milki 
water—and put in a separate field from 
the rest of the herd. These few weeks are the 
only respite she has from milk-producing 
during the course of her working life 

The principal health hazards for a dairy 
cow are mastitis (inflammation of the udder). 
milk fever (due to a sudden drop in blood 
calcium), ‘staggers’ (due to a sudden drop 
in blood magnesium) and ‘bloat’ (distension 
of the rumen-—first stomach~—by gas). But all 
these conditions can be treated and cured if 
caught in time. 

Age groups Any large dairy farm will have 
its dairy stock divided into different age 
groups. The main milking herd can easily be 
recognised as it is by far the biggest group and 
the cows graze with more purpose than. 
for example, the dry cows. The milking 
cow has a large and full-looking udder 
while the udders of the dry cows appear 
shrunken by comparison. 


g less and giving | 


Friesian 
600kg (nearly 12cwt) 


Jb 
—e 
Fi 


Above: The average cow 
can consume as much as 
70kg (nearly 1}cwt) of 
grass each day. These Jersey 
cows are indulging in a feast 
of freshly mown hay 


Left: These days, dairy 
calves may be taken from 
their mothers soon after 
birth, to be fed by 
mechanical means. But on 
this farm, older methods 
survive and a Friesian nurse 
cow is employed to rear a 
mixed bunch of calves. 


Jersey 
390kg (nearly Bcwt) 


When cows come to the end of their use 


life, they are nt to ughtered ar The four-stomach syster 
used us stewing beef. To replace the I 
dairy farm keeps a group « Ing COWS ¥ Z 

hare th me field as the 1 matur | . 
cows. Most heifers ar ito j | 

y ie 
AEA 
tuft of hair cated nder the belly Abo! BE Ziad YEP Wiga e oe z 
sionall : 

birth and used in pet foods I : iH 

Calving Whether it is done in 2 or fo I fro aie Ree Py 
autumn, calving Is a busy time for the its 1 sestib Saieial 
man. In mild weather, it can take place ir T ar These surgitate 
small sheltered field, provided there are no off rokes. TI he thifor furthe 
ditches or other haza me ffect is to s iding 
farmers prefer to us¢ box c knov 
The cow about to calve d ) rises i e mater 
her loose box two or three days before the tand ain and goe 
expected date A calf the se 

About a day before ¢ duced v pai 
on the sides of the tailhead within the f meee 
vulva becomes ped 1 co! ets 
cow can be seen with her tail proud 
of her backside be 
on her feet the der before calving A 

At the time of calv water bladder ese antibodies, the calf is ina rex Ape 
appears first and a nom ons it will r tc 


e forefeet with the muzzle of 


Mountains are bleak and inhospitable, not 
just to man and animals but also to vegetation 
Many plants growing high in the mount 


are known as arctic-alpines since they are 
found both in the Arctic and in the main 
European mountain ranges. They are speci 
ally adapted to life in these relatively hostile 
environments: they must be able to withstand 
colder temperatures than in the lowlands 
they are exposed to fierce biting winds; and 
they may be buried by snow for weeks on end 

Because they have been subjected to the 
forces of nature for longer, our mountains are 
rounded in shape, in stark contrast to the 
Jagged peaks of the Alps. Apart from natural 
Weathering caused by rain, frost and wind 
the ice sheets and glaciers of successive Ice 
Ages have carved and scoured valleys, 
smoothed the sides, and gradually rubbed off 
the rough edges of our upland areas. Here, in 
the north and west of our islands, tucked away 
in crevices and gullies, you find some excep 
tionally attractive wild flowers—includins 
many of thesame species that grow in the Alps. 

Snow cover is of major importance to 


mountain plants. Snow provides a bla 


ch insulates the plants beneath against the 


winds 


drying effect of strc 


Surprisingly 


pert re temperature under a deep layer 


of snow seldom falls below freezing, whereas 


outside it can drop to — 20°C (—4°F). 


On windswept ridges and summits where 


snow cannot settle only a few plants, such as 
frost-hardy lichens, can withstand these sub 
zero temperatures. However, if snow persists 
long into spring the plants have only a short 


growing season left in which to flower and set 


their seeds. 
Mountain avens counters the e 
thaw 


Tects of a 


late because it has evergreen leaves 

which can actually start photosynthesising 

under a layer of snow-provided it is not 

too deep. (Photosynthesis is the process by 

which plants build up carbohydrates 
carbon 

absorbed from sunlig 


colouring matter 


from 


water and dioxide, using energy 


t with the aid of green 
chlorophyll). This charac 
teristic arctic-alpine species is a mini-shrub 


ng mat 


with woody stems which forms a creer 


over the rocks, It 


ows on exposed mo 


Globeflowers, members of 


the buttercup family, grow 
n wet grassy places at high 


altitudes. Insects 


spals 


to find nectar and pollen 


They eventually lay their 
eggs between t 
sepals and the larvae that 


emerge live off the 


petal-like 


seeds 
When the 
arvae turn into winged 

fly off and 


ross-pollinate other 


from the flowers. 
insects they 


jlobeflowers. 
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Globeflower 


‘ 


4 


faces and, like a number of alpine plants, is 
inchored securely by a single rootstock which 
thrusts deep down into a crevice 

This low growth form is typical of many 


tin plants, Alpine mouse-ear, for 
I »-called because of the shape of tts 
leaves, forms u creeping mat 
ground. while the tiny spring 
irishes in compact tufts. Such a 


\ture protects the shoots, leaves and 
¢ winds after the snow has 
r. only shallow snow cover Is 
ovide protection 


necessary to 1inst frost 


{ 
damuge in 


nter 


Taller plants prosper in more sheltered 
gullies and on ledges. Here you may find rose- 
root, alpine cinquefoil, or even the rare 
pyramidal bugle, Roseroot, also known as the 
Snowdon rose, has thick, fleshy succulent 
leaves which are bluish-green in colour. They 
ige tanks from which the 
plant can draw during the drought conditions 
which often arise in summer. Although 
mountains generally receive a high rainfall 
the water easily evaporates from the thin 
soils and quickly runs off the bare rocks down 
the mountain side 


uct as water stor 


The roseroot’s broad head of small yellow 


——_ 


Alpine cinquefoil 


Above: In the past roseroot 
was collected because its 
roots are strongly rose 
scented—hence its name 
They were distilled to make 
a fragrant rose-water 


Globeflower (Tro/lius 
europaeus) flowers May- 
Aug in damp areas on 
hills and mountains in 
Wales, N England and 
Scotland, Ht 30cm (12in) 
Alpine cinquefoil 
(Potentilla crantzii) 
flowers June-July on 
rocky mountain ledges in 
the north. Ht 15cm (6in), 
Roseroot (Sedum rosea) 
flowers May-June in high 
rocky areas and by the 
sea, particularly in 
Scotland. Ht 25cm (10in) 
Alpine mouse-ear 
(Cerastium alpinum) 
flowers June-Aug on 
rocky ledges, especially 
granite, on high 
mountains in N Wales, 
the Lake District and 
Scotland. Ht 10cm (4in) 
Alpine meadow-rue 
(Thalictrum alpinum) 
flowers May-July on 
rocky slopes and ledges 
on mountains in 

N England and Scotland. 
Also by the sea in the NW. 
Ht 10cm (4in) 


Above: Spring sandwort 
grows in compact tufts close 
to the ground and so is 
protected from fierce biting 
winds. 


Alpine meadow-rue 


Alpine mouse-ear 


Mountain avens (Dryas 


octopetala) flowers June-July on 
rocky ground in Snowdonia, Lake 
District and the Scottish Highlands. 


Ht 8cm (3in). 


Spring sandwort (Minuarta verna) 
flowers June-Sept on rocky and 
grassy places in high ground, mainly N England and Scotland. Ht 20cm 

Wales, Pennines. Ht 10cm (4in) 


flowers ts pollinated by flies. But some other 
mountain plants are self-pollinated—at such 


high altitudes they cannot depend on insect 
visitors. The alpine cinquefoil, on the other 
hand, can produce seeds without any fertilis- 
ation of its bright yellow flowers—a process 
called apomixis 


Another relatively tall plant-tormentil 


Spring sandwort 


x ‘ 
Mountain avens ~ ~ y es 
/ 


Tormentil (Potentilla erecta) 
flowers June-Sept on heaths, 
moorlands, mountains on acid soils. 
Common. Ht 30cm (12in) 
Pyramidal bugle (Ajuga 
pyramidalis) flowers May-July in 
rock crevices in high areas of 


(8in) 


favours acid soils on mountains and also on 
lower slopes, particularly among heather 
moorland. It has strong woody roots which 
were once used by fishermen in the Western 
Isles in tanning their nets when tree bark was 
not available. 

Damp gully species The natural process of 
rainwater crosion tends to wash soil down 
the mountain side and this can collect to 
quite a depth on ledges and in gully-bottoms. 
Here, if the area ts fairly sheltered and remains 
moist, quite a lush vegetation has a chance to 
develop 


The globe flower, an obvious member of the 
buttercup family, has large round yellow 
blooms up to Sem (2in) across, and deeply 
cut leaves. It is not confined to mountains, 
growing just as well in wet ground in lower 
hilly districts. 


Alpine meadow rue, however, is a true 
mountain species, rarely found below 
(1S00ft). The unusual flowers are known as 
pollen-flowers, because insects are attracted 
solely to the mass of yellow anthers—there 
petals, nectar or scent. Visiting 
insects, usually flies, cling to the bunches 
of anthers, although wind pollination may 
also take place 


are no 


Pyramidal bugle 


Tormentil 
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A SNAKE IN 
THE GRASS 


The non-venomous grass snake 
is our only snake that does 
not give birth to live young 
Its eggs. well concealed in 
compost heaps, haystacks or 
piles of rotting leaves, hatch 

in late August. 


There are few encounters in nature quite so 
ASS 


electrifying as chancing on a coiled 
snake in its armoured livery of metallic green 
studded with black. Fortunately, this is still 
a relatively common experience; despite 
some decline in certain places, grass snakes 
remain widely distributed in England and 
Wales, though they are rarer in Scotland and 
absent from Ireland. The grass snake prefers 
damp habitats, particularly near water, but 


can also be found in hedgerows, heaths and 
other dry areas. 

Cycle of activity Climate plays a key role 
in the grass snake's life cycle and in its 
distribution. Since it is a cold-blooded reptile 
the grass snake must be warmed by the sun 
in order to stay active, hunt, grow and repro- 
duce i 

If it is too cold, whether on a midsummer’s 
night, or for the entire winter, the grass 
snake has to cease activity altogether. Once 
it basks for hours 
ghtly 
When 
enough for action, the snake ventures 
to hunt 

Forked tongue The grass snake t 
vision, but an excellent sense of smell. A 
quarters the ground it flicks its forked tong 
ceaselessly in and out, picking up scent 
molecules and transferring them to sensory 
pits in the mouth. In this way the 


sunshine 
its body t 


coaxed oul by 
to absorb warmth 
to conserve and transmit heat 


coiled 


Elastic jaws The grass snake catches its prey 
and seizing it with its 
manipu- 
These are loosely 


by pouncing on it 
Since it has no hands, a 


t to the jaws 


mouth 
lation 1 
hi 


with prey of assorted 


stic for 


coping 


pes and sizes, Wi 


the help of small teeth—which are solely for 


not bit first one side of the jaw 


ipping F 
vances over the victim (like 
At the same 


then the oth 
hauling a rope hand over hand) 


» snake produces copious saliva which 
The 


There are 


Ips it to swallow and suffocate prey 
can be excrutiatingly slow 
records of grass snakes swallowing 


later which we 


proc 


sever 


toads. 


and 


urgitating 


Above: Grass snake 
natrix), reaches ab 
(3ft), The sexes 


th 


apart, bu 
generally longer. Bo! 
pai 
dark borde 
damp places, within 
distance of water, so th 


yellowish collar 


They inhat 


palmate newt is fair 


To cc 
be predator 
occasionally affects a 

it shams 


Right 


the grass snak 


remarkable ruse 
death. It rolls on its side 0 
back, gaping its jaws and 
lolling its tongue, and ever 
allows itself to be carried in 
this posture. Whether 
hedgehogs or badgers are 
fooled is another matter 


nake lays 


Left. The grass 
adder and 


eggs (unlike the 
smooth snake which give 
birth to live young). The 
young snake hatching from 
one egg is 15~20cm 
(6—8in) long. It fuels its 
development inside the egg 
with nourishment from the 
egg yolk, and is equippe 
with a razor-shaped wedge 
on its snout and uses it {0 
slash its way out of the 
leathery eqg-shell 


native 


r is another 


Entwining couples ( | 


No bite-back - { kin 
Cor on n st sever ur 

w days. Bott 
Oo period of about 
Nest sites About two or thre hs after 
ling ks out a damp, but not 
" which to lay her eggs. A preferable 
Li irtificial incubator 


‘ove r them 
© their skilful 
choice when the eggs 


hatch 6-1 ly around late 
August, the failure rate is remarke 
and independence Tt 
n inside th 


id poking ou 


bly low 


tched snake may rer 


time, with just 
zes completely 


rally 


y, however, it er 


ew weeks the young snake 


grows too big for its skin, and sheds it 


loughing it off from the nose backwards 


al moults needed to 


e first of sev 


rodate o four year develop 


nent to ad 


The true ver ty of the grass sna 


‘lined by its mastery of water, both on 
t face and underneath. Frogs, newts and 
f even the spiny stickleback —are all at 
from this sinuous swimme 
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LA Q 
black 

Tt { t ' 
Herring gulls are the most numerou: 

gulls. They j round ’ 

Britain and Irelar xcept the stretch 

Flamborough south to the Thames. In th 

area only a few ited pa %¢ 


recorded—in nor 
The further north and west y 
abundant herring gulls are 
were more than 333,000 
Scotland, 52,000 in Ireland, 70,000 in England 
and 54,000 in Wales and the Channel I 

These numbers are increased in winter 
visitors from north-west Europe: 


Herring gulls nest along 


edges, among rocks, on ledges and s' 


and sometimes on shingle banks or 
dunes. Many nests are isolated, b 


there are plenty of suitable sit 


thing like a colony develops-tho 


Above: The herring gull, an Below 


quents rocky coasts 


 black-backed g 


opportunist feeder, is a nd 


persistent scavenger behind prefers f c aS C y is more because of opportunity than desig 

trawlers and also finds food ffs. The great black-backed gu! or During the 1920s, a few 

on ploughed fields and rocky coasts, as does the common gull which began to nest on buildings 

tefuse tips also nests inland in northern Scotland Britain: now many more are choosing this 
$ 


Herring gull Lesser black-backed gull Great black-backed gull Common gull 


type of nesting site. In seaside hotels and 
boarding houses, landladies complain that 
visitors’ sleep is disturbed by the gulls’ early 
morning chorus 

Both parents build the nest using grass 

seaweed and other plant material. The nest 
which is located in sparse vegetaion among 
rocks, offers no protection against such 
predators as the great black-backed gull and 
the crow. The adult gulls therefore have to 
guard their eggs and chicks in, or close to the 
nest 

The male and female herring gull share the 
work of nest building, gathering grass, bits 
of seaweed, lichen and heather. In May or 
June the female lays a clutch of two or three 
(rarely four) eggs. These are greenish-blue 
to umber-brown in colour, with darker 
blotches and spots. The interval between 
the laying of each egg is usually only one day, 
but may be as long as five days. Both parents 
share in the incubation which lasts 25-27 
days. 

The chicks hatch at two day intervals and 
are fed by both parents. The red blob on the 
tip of the adults’ lower beak gives their 
offspring an aiming point when taking food 
No matter how wheedling their cries, the 
young will not get fed unless they peck at the 
red spot; the adult then regurgitates food 
from its crop 

When the young are seven weeks old, they 
are able to fly, feed and fend for themselves 
In their first year they are almost indistin- 
guishable from lesser black-backed gulls 
both are mottled brown with darker flight 
feathers, and a dark end to their brown 
tail. After a spring moult, the young herring 
gulls’ second summer plumage is much like 
the adults, but with a few brown flecks 
However, their wings are still fully mottled 
By their fifth year the juveniles have caught 
up with the adults both in colour and maturity 

they are ready to breed 

After the breeding season, herring gulls 
disperse only as far as the nearest sources 
of food, usually provided by man—behind his 
ploughs, on refuse tips and round fishing 
harbours. They scavenge for carrion and kill 
anything they can, including other gull 
nestlings. Herring gulls take potatoes, turnips, 
grass and fruits in season, as well as crusta- 
ceans, insects and worms, In fact the herring 
gull is omnivorous to a degree rivalled only by 
Man rt 

Anyone who has visited the seaside. or 
seen these gulls following a farmer’s plough, 
will be familiar with their raucous calls 
These include a low-pitched *kyoo-kyoo", an 
excited *kee-u-kee’ and a brief loud ‘oww” or 
*e-00". 

Lesser black-backed gulls often breed close 
to or in mixed colonies with their close 
relatives the herring gulls. Their distribution 
are smaller 


Is always nest in 


Great black-backed gull 
(Larus marinus), 70-75¢m 
(27-30in) long, wingspan 
165cm (65in). White except 
for black mantle and wings 
Legs are pale flesh pink 


= 


-_— 


Lesser black-backed gull 
(Larus fuscus) (\eft), marginally 
smaller than herring gull. Dark 
slate-grey back, yellow legs. 


Herring gull (Larus 
argentatus) (right) 
55-60cm (22-24in) 
long. Wingspan 130cm 
(52in). Pale silvery 
back, flesh-pink legs. 


Common gull (Larus canus). 
45cm (18in) long, wingspan 
120cm (48in). Back is mid 
grey, legs greenish-yellow 
Unlike others, no red spot on 
beak. Smallest of this group. 
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back from the edge of 
to islands in 


hatched 
the 


dense colonies well 
the cliff. They may even take 
lakes. Unlike herring gulls, newly 
lesser black-backed gull chicks leave ; 
bowl of the nest as soon as they have dried ou 
to find shelter from predators. They hide in 
such as bluebells and br acken 
nce is the lesser black-backed 
they attack any 
with 
that avoid 


vegetation 
Another differe 
defensive behaviour 
into a colony 
displays 


gulls’ 
intruders 
dive-bombing 


physical contact 
The nest and eggs of lesser black-backed 


threatening 
actual 


gulls closely resemble those of herring gulls, 
and the parents have similar behavioural 
characteristics in nest building, incubation 
and parental care. Their calls also follow a 
similar pattern, but the notes are generally 
quieter and lower-pitched. They include 
noisy ‘quow’, a quickly repeated *kook-kook- 
kook’ and a lively *eck-eck-eck’ 

Lesser black-backed gulls are choosy in 
their diet, feeding mainly on the shore and 
arable land. Here they feed on crustaceans 
worms, molluscs and insects, as well as 
occasionally scavenging for carrion. They 
hardly ever touch plants. 

Most lesser black-backed gulls migrate 
southwards in winter to north-west Africa 
and the Iberian Peninsula. An increasing 
number, however, have started to spend the 
winter in the British Isles, particularly in the 
warmer south west 


Right: Herring gull chicks 
depend entirely on their 
parents for food and 


protection against predators. 
In their early stages all gulls 
are difficult to tell apart 
most having a bold 


mottled down pattern. 


Below: Lesser black-backed 
gulls—one of the fiercest 
species—fight over 


territory rights. They nest 


well back from the cl 
tops: here they are on a 
rocky surface with shrubs in 
the background 


_ 


Great black-backed gulls, as big as ge 
are the largest of our four gulls. Juvenile 
their first year are d I 
plumage patterns in subsequent years are 
similar to those of the lesser black-back 
and herring gulls 

They are birds of the north Atlantic, wit 
steadily 


arkly mott 


increasing range and alat 
They have colonized the east coast of Scotla 
since 1960 and are found all around Irelanc 
British 


confined to western and northern coasts and 


Elsewhere in the Isles, nesting | 


to the Isle 


there are few nests from the Forth 
of Wight 


Great 


gulls 


black-backed 
singly, on the top of outcrops, stacks and 0 
small offshore islands as well as in lakes. The 
same pair may occupy a site for years. There 


is a colony of 1800 pairs on North Rona, but 
this is exceptional 


eat black-backed 


The nest and eggs of 
gulls are proportionately larger than t 
lesser black-backed gulls. The female lays her 
eggs on alternate days, and both adults share 
in the 26-28 day incubation. Both also feed 
the young, for about 50 days; alter this the 
young can fly and look after themsels ¢ 
The juveniles’ plumage is paler than that ¢ 
young herring and lesser black-backed ae 
and the underparts are whitish. Great blac 
backed gulls breed in their fourth yeaf 
earlier than the other two birds mentioned s° 
far 


hose of 


The call of great black-backed gulls is 
much like that of herring gulls and lesser 
black-backed gulls, but is deeper and more 
resonant 

Great black-backed gulls are omnivorous. 
taking any kind of carrion, as well as killing 
weak lambs. They are also fierce, attacking 
puffins in daytime and any Manx shearwaters 
which land too far from their burrows on 
moonlit nights. They kill their prey, then 
turn it inside out to eat the tender flesh and 
avoid the tough skin and feathers. 

ape number of great black-backed gulls is 

andthe Operation Seafarer census 
000 breeding pairs, 
in Scotland. In the 


Above: A great black-backed 
gull preens her feathers 
while incubating her eggs. 
The common gull (right) 
concentrates more on just 
protecting her eggs. Her 
slender bill, with no red 
spot, distinguishes this 

gull from other species. The 
eggs are a pale blotchy 
olive in colour 


¢ popul is increased by 


tion 


mmigra from northwest Europe 
and Iceland. These birds fly again in 
Marck AT Ja s who 
urth Non-breeding 
I he mer all round 
ir coal 
Common gulls breed all round the northern 
t t th me chosen in 
E r 1 Ireland { numbers 
Sec h Highlands and northwest 
I 1 U birds of inland 
pecies. No census of these 
Britain bec o much of the 
oO isolated 
e Anglesey 
C P 
C 
I ished by the lack of a 
r of lower beak, which 
head look rather pointed 
D sason common gulls 
n be unbearable 
B op, shrill, rapid 
sya", passing it on 
p. As with other gulls. 
extensive. { they 
I ind incubation are much 
c ng gull, The young 
h consecu and take food 
fr their parents until they can fly at five 
weeks old. Yo common g have a 


wh e tail with a black terminal 


ck bill and brown legs 


Common 
in winter by 
flocks 
40,000 on Gla 


gull numbers are supplemented 

s from Europe. H 
winter on reservoirs (Over 
in Midlothian). They 
in this season all down the east 
coast. In spring they return abruptly to their 
breed leaving immature gulls to 
spend the summer in East Anglia 
young gulls breed in their fourth year 


roost in 


house 


are abundan 


g places 


These 


4 later will feature the 
black-headed gull, the 


maritime of our 


issue ubiquitous 
kittiwake—the 


and 


most 
gulls 
visitors to our shores 


several rarer 


EMBLEM OF ENGL A’ — 


The simple but beautiful dog rose, the m | 
ommon wild rose growing in the British Isles hain 
r forerunner of many exotic garden varict escaped 


ne large woody 


3 long, archin, 
; = zg 
>, MAE prickles 
> : MS Brow'up fo 
» tr ee ' f they are cut 

" a Boots eplaced by new 
> > aif ; ms ing from the 


undergr 
The formid 
mals and 
* =the bust 
a sprawls. Yc 
trying to pt will have to wear 
ta gloves) away sh over which it is 
§ a, draped. It is surpr difficult and some- 


T grazing ani- 


times impossible without enlisting the help 
of other people: 

The flowers are faintly scented, and are 
borne singly or in groups of three or four on 
side branches towards the end of each ster 
The blooms have five slightly notched pe 
which are usually white with rims tinged with 
although pure white or pure 


delicate pink 
pink flowers do occur 

Set around the middle of the flower 
yellow stam 


clusters of numerous brigh 
surrounding the central stalked style. The 
style (female part) provides a channel along 
which pollen grains travel down to the ovary 
The ovary is enclosed 


to fertilise the eggs 
within the green bulb upon which the flower 
rests. After fertilisation these fleshy recept- 
acles change into shiny red, flask-shaped 
hips, which are a characteristic and colourful 
feature of the countryside in autumn 

The fruits last well into winter and, because 
they tend not to mature all at the same time 
dog rose bushes bear a mixture of ripe and 
ripening hips. The mature scarlet hips are 
sought by birds, especially blackbirds, field 
fares and wood pigeons, and the seeds are 
dispersed in their droppings. Those that are 
not eaten by birds eventually fall to the ground 
and provide food for mammals such as voles 
and badgers 

The hips have a number of names, includ 
ing itching berries and tickling tommies. 
This is because the seeds inside are clothed 
with tiny stiff bristles which can irritate the 
skin. They have been used by generations of 
school children as itching powder—usually 
being dropped down the neck of the unfortu- 
nate classmate sitting at the desk in front! 

The foliage which emerges in April is a 
fresh bright green, but during summer the 
leaves darken somewhat and acquire a glossy 
Each leaf stalk has a number of 


surface sheen 


Below: The sweet perfume 
of wild rose buds soon 
disappears once the flowers 
have fully opened 


Above: Rose hips 
valuable source of vitamin C 
During World War Il when 
the disruption to shipping 
created severe shortages of 
citrus fruits, hips were 
collected on a large scale 
to make rose-hip syrup 
which was given to 
pregnant women and young 


children 


area 


Left: Dog rose (Rosa 
canina). Native shrub 
growing to 3m (10ft) in 
woods and hedgerows. Rare 
in Scotland. Flowers June 
July, fruits Aug onwards 


prickles on its underside and carries from 
five to seven leaflets with a sharply toothed 
margin 

If you examine the leaves of dog roses 
or garden roses for that matter—you may 
notice neat oval or semi-circular gaps in the 
leaflets which look as though someone has 
attacked the bush with a hole-puncher. This 
is the remarkable handiwork of leaf-cutting 
bees, nine species of which live in Britain 

Modern garden roses have a complex 
ancestry because there has been much cross- 
breeding between the different species. The 
first roses with double blooms date to Roman 
times and originated when unusual hybrids 
of wild species were preserved and sub- 
sequently cultivated. Nowadays the dog rose 
plays an important role in commercial rose 
growing, providing the rootstocks on to 
which exotic blooming varieties are frequently 
grafted 

The name dog rose is sometimes said to 
originate from Roman times when a soldier 
was bitten by a mad dog and applied the 
roots of a wild rose to heal the wound. Wild 
roses assumed a special significance in the 
15th century when there was a fierce struggle 
for the throne between the Houses of York 
and Lancaster. The warring factions adopted 
the white rose and the red rose respectively 
for their emblems. The conflict dragged on 
for thirty years and became known as the 
Wars of the Roses 


INSECT 
GRAVE-DIGGERS 


Burying beetles are the grave-diggers of the insect 
world: when they find a dead animal they set to 
work to bury it, sometimes even dragging it to a 

site where the soil is easier to dig. The buried 
corpse then provides food for adults and larvae. 


Above: A pair of burying 
beetles on a dead blue tit 
These insects—also known 
@s sexton beetles—have a 
habit of feeding on carrion 
This may seem Macabre, but 
it does ensure that the 
Protein, minerals and other 
Substances that make up the 
bird's body do not go to 
waste, All that will be left 
above ground when the 
beetles have finished with 
the bird are skin and feathers, 
The flesh and bones are 
pulled underground and 
provide food for the adults 
and, later on the larvae. 


There has been little doubt what to call 
burying beetles ever since their habits were 
first observed. Their Latin name, Nicrophorus, 
means ‘grave-digger’ and is remarkably apt. 
The beetles not only depend on the decaying 
bodies of dead animals for their own food, 
but bury the carcases to provide for their 
larvae as well. 

Burying beetles are fairly large insects. 
ranging from 12-30mm (-l4in) in length. 
There are about half a dozen common 
British species. The largest of these is black, 
except for its reddish clubbed antennae. 
The rest all look rather alike with orange and 
black bands on the back. You'll find them 
almost wherever there is carrion to be had~ 


in the garden, and in fields, woods and moor- 
land. 

Searching for prey The beetles hibernate in 
winter, only becoming active in the spring 
They fly about at night, searching with their 


sensitive antennae for the scent of decaying 
flesh. A fairly large carcase—that of a rabbit 
or cat—is invaded by several burying beetles 
which feed on the flesh. They also eat the 
maggots of flies which have laid their eggs on 
the carcase. 

A record of this predatory behaviour, made 
as early as 1830, concerns a maggot-ridden 
carcase on which about 40 burying beetles 
were counted. They had ‘established a sort 
of encampment about thirty inches from 
the carcase, to which each individual ever 
and anon made a raid and captured a fine it 
maggot, which he bore off writhing ag 
wriggling in his mandibles to the emp 
ground where it was speedily devoure: - 

Aggressive confrontation A smaller co! i 
-that of a shrew or a blackbird for examp’ 
receives different treatment. The first bee 
beetle to arrive drives off any other Des 
including members of its own species wl 
are not of the opposite sex. 


= she is 
When a partner appears, Ba oe 

F n 
welcomed, and the two cont sever the 


s h 
and repel trespassers together. Wha : 
outcome of individual contort 5 
corpse eventually becomes the Dee ae 
breeding pair of burying beetles. 


the 


curved 

tibia 
Nicrophorus vespillo, 17mm 
(Rin) long, is common in the 
south of England but rarer 
in the north and Scotland 


Straight 
tibia 
Nicrophorus investigator, 
19mm (in) long; the 
exposed hind part of the 
abdomen is typical of 
burying beetles. 


A 


Nicrophorus humator, our 
largest species at 29mm 
(1Zin) long. All species have 
the clubbed antennae 


quite likely to be the original pair, since all 
animals tend to fight more resolutely in 
defence of their own property or territory 
than when they are plundering or trespassing 
that of others. 

The pair of beetles then start to bury their 
own private store of carrion, excavating under 
the corpse and gradually skinning it as it is 
dragged underground. Research has shown 
that if the corpse is tethered by the leg with 
string, the string is bitten through; and if 
wire is used to tie the body down, then the 
beetles amputate the limb. Where the soil is 
too hard or stony to make digging easy, the 
beetles have been seen to drag the corpse 
to a more suitable site. Digging is done with 
the beetles’ strong fore-legs and flat heads 

The mortuary chamber About 10-20cm 
(4-8in) below ground the beetles excavate a 
round chamber which is large enough to 
contain the carrion and allow the beetles to 
walk round it 

Once the corpse is buried the male beetle 
departs. The female remains in the mortuary 
chamber and digs a narrow burrow leading 
away from the carrion. Here she lays 14 or 15 
eggs, placing them in niches spaced equally 
along the sides of the burrow. She then 
returns to the food store, makes a circular 
hole or crater in the top and feeds from it 
her first meal after starting digging. 

The larvae hatch after five days and make 
their way to the mortuary chamber, climbing 
to the top of the food store where the female 
has made the crater. At first they do not feed 
from it, but solicit food from their mother, 
crowding round her and even climbing up 
her legs. She responds by opening her jaws 
and feeding a drop of brown liquid to each 
larva in turn. 

After about five or six hours, the larvae 


The underground nursery 


) 


4, 


Once a carcase is found—here it is a 
shrew~a pair of burying beetles 
excavate under it, digging with their 
strong fore-legs and flat heads. 


Once underground, the carrion is 
shaped into a compact ball. The 
underground chamber is large enough 
‘0 allow the beetles to move about 


Berne Rae 

A shaft is dug undér the body afd the 
corpse is dragged underground. Limbs 
may be amputated to ease progress 
and the corpse is also skinned 


The female beetle digs a further shaft 
or burrow and lays her eggs in equally 
spaced niches along it. She then 
returns to the ball of carrion to feed. 


start taking food for themselves from the 
crater. However, for a short time after their 
first and second skin moultings, they again 
depend on their mother for food, When the 
larvae grow large enough to look after them- 
selves, the female leaves the chamber 

When fully fed, each larva burrows away 
from the chamber, sometimes to a distance of 
30cm (12in), and turns into a pupa which 
hatches into an adult beetle after about two 
weeks, 

This account is based on a study that was 
made of a particular species, Nicrophorus 
vespillo, but is representative of any of the 
burying beetles. There are variations in the 
depth to which the carcase is buried, the way 
the female arranges her eggs in the mortuary 
chamber and in other details, depending on 
the species. 

The parental care exhibited by the female 
burying beetle is rare outside the Hymeno- 
ptera, the insect order that includes ants, bees 
and wasps. Because of it, burying beetles can 
be said to be more advanced than the solitary 
wasps and bees, which provide a store of 
food for their offspring but only rarely 
remain to guard and feed them 

Attracting burying beetles Burying beetles 
fly to artificial light, and often turn up in 
moth collectors’ light traps, but the best 
way to make their acquaintance is to put suit- 
able baits out in your garden and inspect them 
at intervals. 

Bodies of birds and small mammals are an 
obvious choice, and chickens” heads are said 
to be very attractive. A suspect mutton chop 
will do just as well, and if your household 
can endure the presence of a fairly large 
putrefying carcase, you may well be able to 
observe closely the behaviour of these insect 
grave-diggers. 


(magnified) 


The hatched larvae crawl to the carrion 
to be fed by their mother. When they 
can feed themselves, she departs. The 
larvae pupate when fully fed. 


MOTORWAY VERGES: 
GRASSY HAVENS 


The verges bordering Britain’s 1700 miles of 
motorway provide valuable strips of undisturbed 
grassland for the insects, mammals and birds that 

have been ousted from neighbouring land by 

agricultural or urban developments. 


Above: On this stretch of 

the M20 in Kent, broom 
flourishes among mixed 
grasses. The picture was 
taken before 1975 when the 
verges were cut regularly. To 
save money they are no 
longer cut and the wildlife 
is left undisturbed 
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Since the first motorway was opened in 
Britain in 1958, some 34,000 acres of land 
have been used up. But this has not all been 
lost to tarred carriageways. Over the years 
21,420 acres of grassy verges bordering 
motorways have become a distinct grassland 
habitat, colonized by many plant species and 
inhabited by birds, mammals and insects. 


This habitat has the particular < 
of being largely out of bounds to r 
trampler, picker and collector and is 
not managed by the r 


This 


most part 


authorities means that verges ca 


develop thick cover over a period of years 


There are two ‘green’ parts to the mo 
the central reservation and the ve 


way ; 

Most study has been done on the verges & 
f bo is even 

the central reservation is out of bou e 


to the naturalist ; 
Cover for wildlife By creating these areas»! 
extensive grassland, man has unintentionaty 
extended the preferred habitats of a wide 
range of animals and plants 
long grasses provide a world of passages 10 
a multitude of small mammals such as mich 
shrews and voles; here they can forage 10 
relative security except when they Lae 
cover and are spotted by the resource 
kestrel-companion of busy roads, oh 
carriageways and motorways. On older 
motorways such as the MI bramble thickets 
develop and spread in large, dark mas” 
against the uniform grass veree 


In summer the 
ages [or 


thickets offer ideal nesting sites for bi 
such as the blackbird and dunnock, and 
excellent cover for rabbits. Even motorwa 
service stations have become extra 
of food for birds the chaffinct 
sparrow and pied wagtail which have learr 
to take advantage of car park titbits 
Trees are often planted to improve the 


source 
such 4s 


motorway landscape, especially to soften the 
hard appearance of bridges and 
stations and to hide ugly places both on and 
off the route. The department of Transport 
has planted over one million trees and shrubs 


service 


every year over the last decade, 57 
all, These, along with the grasses. 
stabilise the soil against erosion and provide 
extra food and shelter for wildlife. Shrubs 
and trees also help to deaden the noise of 
traffic 

What cannot be seen from the car are the 
drainage ditches, some of which hold water 
all year round, and which become overgrown 
with thistles, teasels and willowherb. These 
hold run-ofl and_ provide 
freshwater habitats in which aquatic insects 
such as dragonflies, damselflies and mayflies 
thrive. 

The strip of land at the bottom of a sloping 
verge, where the hard shoulder meets veget 
ation, holds the wind-blown corpses of car 
killed insects. These are upon by 
countless ants. If you walk along this bound 
ary in the summer you may see a large number 
of killed and injured bumble-bees littering 
the ground. On the hard shoulder and the 
road itself you can see reptile, bird and 
mammal casualties. 

Change in vegetation Although motorway 
verges start life being seeded (by the motor- 
way authorities) with clover and a mixture 
of grasses—usually red fescue, rye 


species in 
help to 


surface water 


feasted 


grass, 


Above: It is on motorways 
that most people spot 
kestrels today. They hover 
above the verges, hunting 
small mammals and 
beetles, preferring live prey 


ou 


to carrion 


Below: The field vole moves 
into the verges from 
adjoining fields, often 
carrying the seeds of wild 
flowers and shrubs with it 
Its main predator is the 
kestrel 


meadow grass, crested dog’s-tail— they eventu- 
ally develop their own type of vegetation 
This depends on the underlying bedrock 
the soil, the adjacent habitat through which 
the motorway has been cut and 
extent, what is dumped there by man. The 
vegetation develops through a 


to a lesser 


series of 
stages 

The sown grasses quickly form a tightly 
knit covering into which other seedlings 
cannot intrude unless the soil is disturbed In 
some way. But once this happens ~forexample 
when small mammals make scrapings or 
wear passages through the vegetation, or 
when there is a fire that leaves a bare patch 
seedlings of other grasses, wild flowers and 
shrubs blown there by the wind or carried 
on birds’ feet can become established. About 
one quarter of all our 2000 wild flowers and 
a third of our grasses have been found on 
motorway verges. Some of the most frequent 
colonizers are cowslips, dandelions, butter- 
cups, vetches, campions and hogweeds. Gar- 
den escapees such as buddleia and Michael- 
mas daisies are also a familiar sight 

The next stage in the development of the 
verge occurs when scrub species invade 
mainly hawthorn, blackthorn, bramble, gorse, 
broom and elder. Their seeds are often carried 
from nearby scrubland or in the surface 
water from the adjoining land. Sometimes, 
however, it takes many years before verges 
become dotted with scrub species—the M4 in 
Wiltshire, started in 1971, is still largely 
grass-covered. 

The last stage in the natural process of 
plant succession is the emergence of trees 
such as oak, ash and sycamore. An oak 
tree, for example, can grow from an acorn 
deposited by a squirrel or bird 

Not all plants colonize motorway verges 
by themselves. Columbine, autumn crocus, 
Breckland thyme, caraway, greater bell- 
flower, fritillaries, harebells, Jacob's ladder, 
salad burnet and yarrow, have been planted 
on the M1 and MS. On the M1, 384 species of 
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Above: Ox-eye daisies are 
‘one of the first motorway 
colonizers; once established 
they spread quickly and 
attract butterflies and other 
insects to the verges. 


Right: A pair of six-spot 
burnet moths use a dandelion 
stalk to mate on 


Below: Gorse has been 
planted on the right hand 
verge of this 10-year-old 
stretch of motorway 
Dandelions and daisies grow 
on the central reservation 


These deposits 


can be 
Bare 
develop along the 
where salt spray 
( Operations (about 66. 
65,000 tons are used on motorwa 


mixed with oil, rubber 


patches of ground 


hard shoulde! 


from road-sa 


i s and main 
roads in England and Wales each year) has 


killed off the vegetation. However, the hard 
shoulder acts as a buffer zone, leaving the 


sloping part of the verge relatively un 
damaged. The central reservation plants 
not protected by buffer zones, are particularly 
vulnerable to salt accumulation. An interest 


the 
appearance of certain coastal grasses, for 


ing consequence of salting operations is 
example reflexed saltmarsh-grass. This and 
other coastal species, which are acc ed 
to large quantities of maritime salt spray 
have been creeping inland along the Kent 
motorways and roads 

Surprisingly, it does not seem that the verge 
animals are harmed by either salt or lead 
contamination of plants. Butterflies such as 
the Essex skipper and six-spot burnet are 
abundant on the M20 in Kent. Bird 
scavengers, such as magpies, rooks and other 
crows, brave the roar of traffic to take 
advantage of the insect and mammal casual- 
ties on the hard shoulder. Vibrations from 
passing vehicles are thought to bring earth- 
worms to the surface where they are caten 
by voles or rooks. The voles in turn are 
devoured by kestrels 

Motorway deaths The number of motorway 
casualties of larger mammals such as badgers 
and foxes is quite high, particularly on newly 


opened motorways. This is because the 
ell-established 


D use, 


stom 


motorways cut across some W 
paths which the animals still attempt to 
sometimes with fatal consequences. Con- 
servation measures on the M3, M5 and M53 
include badger tunnels and culverts that have 
been adapted for the badgers’ use 
M6 in Cumbria and the M1 in Northampton 
shire, measures to protect deers, include 
mirrors to reflect car headlights, warning 
signs and netting to prevent the deer leaping 
on to the roads 

Next time you travel 
give a thought to the wildlife interactions 


going on in the verges; you are revels 
through one of Britain’s res rvoirs of wil 


down a motorway 


THE HARDY ALDER: 
A WETLAND TREE 


The alder, which lives on wet ground, can be recognised from 
afar as it tilts slightly over the water. It lines the banks of rivers 
and streams, invades soggy marshes and fens and colonizes wet 
woodland. In fact, it grows wherever its roots can bathe in water 

and absorb rich minerals 


Before t about cle ores dare East A 
flouri 
covere 


nd B Nc 
althou mr tw 


Br I na Appearance | The é 


tree 


fragments ¢ 
exist. Some ¢ 


stunted, rather bushy stage. The trunk ts tall 
and straight and covered with rough, blackish 
bark. Where there is plenty of space, the 
alder’s crown is fairly open and rounded, but 
if crowded by other trees it tends to develop a 
narrow, rather conical crown. In winter this 
can give the tree the appearance of a decidu 
ous conifer; this impression is reinforced at 
close range when you can sce the small woody 
cones which hang on the tree throughout 


winter, 

Look out for the catkins in spring. These 
were formed the previous summer in pre- 
paration for flowering in March and April 
about a month before the leaves appear. The 
alder carries both male and female catkins on 
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Above: The alder is our only 
cone-bearing broad-leaved 
deciduous tree. The young 
alder cones appear with the 
mature foliage in late 
summer. Alders retain their 
leaves well into autumn, and 
they turn a rather dull shade 
of brown before falling 


Left: Male catkins and old 
open woody cones that have 
shed their winged seeds. 
Some seeds are borne away 
by wind and others by 

water. 


ft: Alder (Ain: 
glutinosa) Native 


iduous, 
Grows to 40m (130ft) in wor 
akes, rivers and 
May form pure 
narsh or fe a 
yea Fet 
Or 
M 
their previous lengtt 
reveal masses of ye ¥ 4 : 
dangle in the breeze 
and scattere , 
way to the f 
The fen 
about -Icm ( lo 
colour. But after pol 
and enlarge to fo: 
protects the ripeni eed. 
The purple-tinged leaf buds 
nately along the twig lit oper M 
The new leaves have a stick face c 


which acts as a deat 
which might otherw 


young foliage. Wher 
expanded they are dark g eir slig 
wrinkled upper surface ghte 


underneath. They are 
racket in shape; the 
prominent veins and toothed 
at the base to join the leaf-stalks 5 
5-10cm (2-4in) long 

By autumn the seed-bearin 
matured to barrel-shaped woody st 
whose scales split open to rele he seeds 
Each seed has a hollow wing on either sit 
which aid wind dispersal. And, more Impor 
antly, since many alders overhang rivers they 
also act as floats, keeping the seed buoyant 
as it drifts downstream, until it lod 
suitable spot and can germinate. 

Many seeds that fall in the water are ¢3 
eaten by wildfowl such as mallard and teal. 
And the trees themselves attract flocks e 
siskin and redpoll, winter visitors i 
Scandinavia, which roam through Mc 
branches pecking seeds from the cones 

The only mammal that is particularly a 
sociated with alders is the elusive otter which 
inhabits undisturbed river valleys. The feme™ 
otter often makes her holt under the ros 
an overhanging riverside alder. The cubs s 
protected from enemies because the entrance 
to the holt is situated under the water ‘a 

Timber Alders produce a useful hard ! 


rounded 


side 


gerly 


Alder 


roots 


bar 
curre 

usually coppicec Ronee wae 

Tr iber Iso t or Ww ; are inhabited by 


ich form a 


sole uy at We 1 i ¢ artnership with the alder 


north of Eng ally a nca 1eficial to both (a 
symbiotic r 
make plywood 
The freshly cut woo 
becomes stained reddi n exposed to the 
air, This ts due to the release of a dye from the 
be 
dye from the female catkins and the youn 


shoots respectiv 


WATCHING BADGER 


summer 
find the 


most rewarding since cubs are then likely to 
be above ground, Wear inconspicuous, warm 
clothes which do not rustle -and don’t sme 
or use scent. Make your way slowly 
quietly to your watching place, checking that 
you are downwind of the 
detection. In May and June you should get 
into position before sunset in secluded places 
Itis much better to get there on the carly side 
than to arrive after the badgers have emerged 
Make 
sure the torch switches on silently and has a 
red filter; badgers take little notice of dim 
hts, particularly red ones 
The time waiting for the bad 
always interesting, Birds may be seen going to 
roost, rabbits appear from their burrows and 
you may glimpse a fox or the antics of a 
squirrel as it makes for home. Then comes 
the thrill of that first sight of the black and 
white head at an entrance, nose sniffing for 
any scent of danger. If you remain quiet and 
still and the wind is right, the badger may 
emerge and will probably begin scratching 
itself; this is a good sign that itis at ease. Soon 
it may be joined by others and if cubs are 
about, you should see them play 

Best viewpoint If you have a choice of setts 
to watch, choose one which shows signs of 
recent use and not have many 
entrances. (See pages 7-8 for more informa 
tion on setts and clues about the presence of 
badgers.) The existence of trees or bushes 
5-10m (16-33ft) from the hole affords good 
cover for watching. Too much vegetation 
immediately around the holes, however. 
makes observation difficult 

The ideal place from which to watch 
adgers is from a tree or bush about 10m 
(33ft) from a well-used hole; check your view 
is uninterrupted. You can be up a tree or 
standing or sitting with a tree or bush at 
your back to break up your outline. 

Play among badger cubs is an important 
part of growing up. It helps them to develop 
co-ordination, strengthens the muscles and 
trains the cubs for adult activities 

When cubs are first seen above ground 
their movements are tentative and their sense 
of balance on steep slopes not well-developed 
They keep near to each other or their mother. 
If one wanders away, it is soon called back 
again. As they grow older, the cubs play more 
boisterously, usually near a sett entrance, and 


and 


sett to avoid 


Binoculars can be useful, as is a torch 


zer tO. appear is 


does too 


Social behaviour among badgers 
Right: Badgers take 
considerable care over their 
grooming, often after they 
emerge from the sett 
Vigorous scratching (right, 
above) helps remove fleas 
and may also be used to 
mix scents from other 
badgers. When playing, the 
cubs chase each other; if 
One is caught and bitten (far 
right) the roles reverse 


the ground becomes hard and smooth with 
all th Adults often join in the fun 
and the cubs keep up a continuous ‘whicker- 
intermittently with 


activity 


ing’ noise which rises 
excitement 

Cubs become more adventurous as they 
mature and their play patterns grow more 
recognisable. A popular game is ‘tag’, 
they chase each other around a tree trunk or 
in and out of holes. When one is caught and 
bitten, it turns round and chases the others 
Cubs also make use of old logs or steep banks 
when playing a type of ‘king-of-the- 
One takes up a higher position and the others 
try to dislodge it and take its place 

In between bouts of play the cubs explore 
the neighbourhood of the sett and snuffle 
among the vegetation. Every object is care- 
fully investigated and they soon become 
familiar with food items and various types of 
vegetation, largely through sense of smell 
Sight plays little part in learning since the 
first two months or more of their lives are 
spent in darkness below ground where smell, 
hearing and touch are more useful 

Even at three months old, when they have 


when 


astle” 


Above: This badger is using 
its nose and forefeet to grub 
for food among leaf litter 
Before the end of summer 
the cubs are weaned and 
can then forage for 
themselves 


young badgers. 


be 
are still very short-sighted. The 
the other hand 
sudden, unaccustomed noises by boiting for 
a hole. They how 
criminate between the normal sounds in 
environment and those that spell danger 
Gradually they extend their knowlec 
ett until 
aths 


is good, and they react to 


learn er, to dis: 


soon 


heir 


the habitat beyond the vicir 
all the trees, and 
familiar landmarks 
picture of the whole 


bushes 
These give them a 


main pi 


cer 


trea, which helps when 


sudden danger threatens; then they auto 
matically bolt for the 
By following the example of 


their parents, the cubs also learn to use 


nearest hole by the 


easiest route 


latrines’ sited near the sett 
Setting scent 
does not include just play, exploration of th 
habitat and learning whether things are 
edible, harmless or dan 
becoming part of the social group and scent 
plays an important part in this process. 


The process of growing up 


erous. It also involves 


The sow, on leaving the sett, often squats 
for a moment near the entrance or on one of 
the main paths, She is leaving a ny smear 
from the musk glands under her tail; this 
reinforces the scent trail she is following. But 
setting function 
Adults will set scent on each other and the 
cubs, and cubs on each other 


scent also has a social 

In this way the 
distinctive scent is shared with all the others 
in the group to form a smell 
characteristic of the whole community. This 


smell will be different from that of neighbour- 


composite 


ing groups and helps recognition of friends 
and strangers 

Individual grooming is another character- 
istic kind of behaviour often seen soon after 
emergence from the sett. This usually involves 
scratching, when every part of the body is 
Siven most vigorous treatment. This may well 
be a reaction to fleas, but it is also likely that 
scratching helps to blend the scents received 
from others. Sometimes mutual grooming 
takes place, usually between adults, when 
each gently nibbles the other's fur with its 
teeth. This appears to be a pleasurable 
occupation which strengthens the bond be- 
ecn adults in the group 


ns when the cubs are 
During this time 


icularly 


Weaning usually be 
at least three months old 


they solid 


feed on some food, par 


earthworms or the occasional dead bird, and 
follow the mother when she goes off to feed 
herself. But weaning can be delayed for a 
further month or so if food for the cubs 1s 
scarce. After weaning, cubs tend to foras 
independently 

Adults are at their lowest weight in the 
spring as territorial behaviour by the boars 


and suckling by the sows will | 


So during the 


¢ reduced 


their stored fat to a mintmum 
summer and autumn the adults are mainly 
pre-occupied with feeding to restore their 
condition ready for the winter 


Left: The badger's 


never far from the 


latrine is 
t 
leposited in a 
pit and left 


Droppings are di 


TENACIOUS WEEDS 
OF THE FIELDS 


The term ‘weed’ is applied to pioneer species, 
usually introduced, living in disturbed ground. 
However attractive a carpet of brightly coloured 
wild flowers in a field may be, their presence 
is not always welcomed by farmers. 


Above: The dazzling bright 
yellow of the meadow 
buttercup can colour a 
whole field where the 
plants grow in abundance. 
These flowers are common 
in meadows and pastures. 


In the intensively farmed lowlands of the 
British Isles there are a number of wild 
flowers that you will encounter on a walk 
along footpaths, across pastures or skirting 
arable fields; these are classed as ‘weeds’. In 
pastures the farmer is only interested in gras- 
ses for his livestock ; other plants may not be 
as nutritious and some are poisonous. In 
arable land only the crop, of course, is valu- 
able. Weeds compete aggressively for space 
in the soil and can choke the crop plants, 
stunting their growth and so reducing yields 
at harvest time. 

Meadow buttercup is one of the most 
characteristic plants of pastureland and some- 
times grows in such abundance that the field 


acquires a hue of shimmering yellow. The 
a dazzling brightness; this is due 


flowers hav 


to the glossy surface on the petals which 
strongly reflects sunlight 

Cattle and horses avoid cating meadow 
buttercups, which is just as well because they 
contain a powerful toxin that can prove fatal 
to livestock and cause severe stomach ache 
and sickness in humans. Only the fresh plants 
are dangerous, however. When they are cut 
and dried they lose their poisonous nature. 

In some parts of the country they are also 


known as blister cups because juice from the 
stem and leaves can cause an itchy skin 
irritation 

Yellow rattle is another grassland weed, 
particularly common in old hay meadows. Its 
narrow, toothed leaves are arranged in pairs 
up the square stem which is topped with a 
loose spike of yellow flowers. The flowers 
emerge from a large light-green protective 
calyx in which the seeds are formed. Later, 
when the calyx becomes dry and husky, the 
ripe seeds rattle about inside hence the name, 

Yellow rattle is a semi-parasite. This means 
that although its leaves can manufacture food, 
and its roots can draw minerals from the soil, 
it also lives off the plants around it. Its roots 
attach themselves to the living roots of grasses 
and so tap into the grasses’ own supply of soil 
nutrients. In fields where yellow rattle grows 
in profusion the grass growth is stunted and 
the resulting hay crop is reduced in bulk 

Sorrel Unlike many of its grassland neigh- 
bours, this native plant does not advertise its 
presence with a showy display of flowers. The 
inflorescence spikes are made up of numerous 
little green flowers tinged with red; there are 
no obvious petals. The rather inconspicuous 
flowers are dioecious—the male and female 
parts are borne on separate plants. 

The leaves are arrow-shaped, the lower 
ones being stalked while higher up the plant 
they clasp directly on to the stem. The foliage 
is edible, with a pleasant sharp taste, and can 
be made into soup or used for flavouring 
sauces for meat dishes 

Corncockles were a familiar sight in our 
cornfields a hundred years ago; today they 
have virtually disappeared. Modern farming 
methods, particularly the spraying of chemi- 
cal weed-killers (herbicides) on to growing 
crops have made them a rarity. The corn- 
cockle was regarded as one of the most 
troublesome weeds because its large seeds 
were not all removed when the wheat was 
‘cleaned’ through sieves after the harvest. 
The seeds contain a mild poison which then 
became incorporated into bread, rendering it 
unwholesome. 

The corncockle is a tall plant with hairy 
stem and narrow leaves. The solitary flowers, 
up to Scm (2in) across, are a rich purple 
colour. Nectar is secreted at the base of the 
deep flower-tube and can only be reached by 
Jong-tongued pollinators such as butterflies 

Corn spurrey is still acommon arable weed, 
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Left: Sorrel (Rumex 
acetosa) common in 
grassland, wood clearings in 
British Isles. Flowers May- 
Aug. Ht up to 100cm (40in) 


\ 


4 


Right: Corncockle 
(Agrostemma githago) 
rare, in arable land, 
especially cornfields. 
Flowers June-Aug 

Ht 60cm (24in) 


A Above: The extensive us¢ 

herbicides has made the 
once-common cornco 
quite a rarity in Britain 
cornfields 


Below: Venus’s lookir 

glass (Legousia hybric 

arable land, chalk soils, € 

S & E England. Flo 

June-Aug. Ht 20cr 
ved 


Right: Common 
pepperwort (Lepidium 
campestre) common in 
waste ground, fields; not in 
N Scotfand, rare in Ireland. 
Flowers May-Aug. Ht 40cm 
(16in) 


Left. Chamomile 

\ (Chamaemelum nobile) in 

/ — dry grassy areas esp. sandy 
soils. Uncommon, notin 
Scotland, Flowers June 
July. Ht 20cm (8in) 


preferring dry, sandy soils. In some parts of 
Europe it is grown as a fodder crop for 
livestock. The narrow grass-like leaves are 
arranged in whorls, radiating at intervals 
from the stem. The tip of the stem divides into 
numerous branches, each bearing a tiny 
flower with five glossy white petals. The 
flowers are only fully opened on sunny days 
and quickly close should the sky cloud over. 

Venus’s-looking-glass is a plant with a 
similar response to light and only opens its 
flowers in warm sunny weather. These are 
blue-purple in colour, earning it the other 
name of corn violet. The plant is a weed of 
arable fields, but is not very common nowa- 
days. 

Chamomile is a low-growing plant found 
in cornfields, dry pastures and waste ground 
It has a creeping stock and spreads over the 
ground to form a compact mat. This habit 
was traditionally exploited in planted chamo- 
mile lawns and paths. The chamomile scented 
the air with a sweet smell, rather like apples, 
and the plant itself was credited with health- 
giving properties. In the mid-16th century 
William Turner wrote: ‘It will restore a man 
to his colour *. Today its daisy-like 
flowers are still used to make a refreshing 
herb tea. The species is remarkably resistant 
to drought; during the dry summer of 1976 
it remained green long after all the surround- 
ing grass had become parched 

Hedgerow crane’s-bill, which probably ar- 


Below: Corn spurrey 
(Spergula arvensis) 


common on arable land, 


esp. sandy soils in 
British Isles. Flowers 
May-Aug. Ht 25cm 


Above: Dwarf spurge 
(Euphorbia exigua) common 
in arable fields in British 
Isles, rare in W Ireland & N 
Scotland, Flowers May-Aug, 
Ht 20cm (8in) 


rived from the Continent about 200 years ago, 
is still spreading through England. You 
should find it along lanes, hedge banks and 
field margins. It has hairy, reddish stems and 
the pink flowers are borne in pairs on side 
stalks. Pollination is carried out chiefly by 
bees and flies. When the long, beak-like seed 
capsule is ripe, it splits open violently. Each 
section springs backwards and hurls its seeds 
as far as three metres (94ft) from the parent 
plant. 

Dwarf spurge is a low-growing plant and 
like other spurges produces clusters of in- 
significant yellow-green flowers. The leaves 
are greyish-green and are joined directly on 
to the branched stems. 


Right: Hedgerow crane’s- 
bill (Geranium pyrenaicum) 
on road-sides, banks. 
Common in British Isles 
Flowers May-July. Ht 25cm 
(10in) 


Above: Yellow rattle 
(Rhinanthus minor) frequent f 
in meadows, pastures in 

British Isles. Flowers May- 
July, Ht 25cm (10in) 


Below: Meadow 
buttercup (Ranunculus 
acris) common in meadows, 
damp pastures in British 
Isles. Flowers May-Sept. 
Ht 60cm (24in) 


Warblers are a large, world-wide family of 
insect-eating birds, most of which migrate 
south to Africa in autumn, returning in 
spring to breed. During their few months in 
this country, most British warblers are in- 
conspicuous, tending to stay hidden within 
trees and bushes~one reason why many 
people are not familiar with them, There are 
three main groups in this country—‘leaf”, 
‘bush’ and ‘reed-bed’ warblers; the reed, 
marsh and sedge warblers belong to the last 
of these groups. 

The ‘reed-bed’ warblers have a character- 
istic shape and appear to be pointed at both 
ends. At one end the fine, relatively long bill 
merges smoothly with the head. At the other, 
the graduated tail with shorter outer feathers 
is supported by unusually long tail coverts 
(the small feathers that lie above and below 
the tail). In colour the birds are generally 
sandy brown above and creamy white below 

Broadly speaking, the group contains 
streaked and unstreaked species. Sedge warb- 
lers, with contrasting colours on the head, 
back and wings, are streaked. Reed and marsh 
warblers are typical of the unstreaked cat- 
egory, although both have a pale, indistinct 
stripe above the eye. These two species are so 
similar that they can only be safely dis- 
tinguished by the colour of their plumage if a 
very good view is obtained 

Adult marsh warblers have more olive 
upper parts, while reed warblers tend to be 
more rusty in colour. Ornithologists have to 
catch the young birds before they can 
positively identify them, and even then some 
are indistinguishable. 

Habitat Reed-bed warblers tend to stay 
within thick cover. When they fly they rarely 
cover much distance, although their wings 
flap rapidly, before diving back into the 
vegetation. Consequently even sedge warb- 
lers may not be easy to identify. Often the 
habitat is of little help since there is con- 
siderable overlap and all three species may 
nest together. 

Perhaps reed warblers are the most aptly 
named, since they are frequently found 
among stands of common reeds, close to 
water. Their ability to cling to vertical reed 
stems is obvious as they slide up and down, 
one foot always higher than the other. Sedge 
warblers are less dependent on water and 
inhabit overgrown hedges and marshy ground 
with bushes and ditches, as well as reed-beds. 
Marsh warblers require vigorous under- 
growth of plants such as nettle, willowherb 
and meadowsweet, although they will also 
inhabit reedy places with bushes. All three 
are found in colonies in a suitable habitat; 
the edges of lakes and flooded gravel pits are 
favoured. 


Left: The sedge warbler can be identified by 
the creamy stripe with a dark outline above 
the eye; its wing feathers have pale edges. 
The nest is cup-shaped and rather bulky, and 
is attached to supporting reed stems. 


Marsh warbler (Acrocephalus palustris) 
12.5cm (5in) long from beak to tail; 
distribution bushes, trees near water, also 


Reed warbler (Acrocephalus scirpaceus) 
12.5cm (5in) long from beak to tail: 
distribution reed-beds and marshes in 
England, rare in Wales and north, none in 
Ireland; summer visitor, arriving April and 
leaving August-September. 


hedgerows and wood margins, rare in central —— | 


and southern England; summer visitor, 


arriving late May. 


Sedge warbler (Acrocephalus 
schoenobaenus) 13cm (53in) long from beak 
to tail; distribution widespread in waterside 
habitats, bushes, hedgerows and crop fields 
throughout British Isles; summer visitor, 
arriving early April. 


331 


Migration All three species leave Britain 
in August or September to winter in Africa 
choosing the risks of long 
rather than the high probability of acute food 
shortage in Britain. While there 
all their feathers, 
feathers w 


jistance migratic 


they moult 
though the 
replaced before the 
migration. When they return, the earliest 
arrivals—in April—are always sedge warblers 
followed by reed warblers about a fortnight 
later, although some individuals of both 
species do not arrive at their breeding sites 
until late May or even June. Marsh warblers 
one of our latest migrants, are rarely recorded 
before late May, although most arrive before 
mid-June. 


even body 


tumn 


Compared with other small birds, reed 
warblers are know to live for a long time 
There are records of individuals over 11 years 
old, about twice as old as most other British 
warblers are known to live for a long time 
to tropical Africa every year, m 1 
60,000 miles during its lifespan 
Song is most intense when territories are 
established in spring. The start of the song 
period for each species therefore depends on 
when the birds arrive. Of the three, marsh 
warblers sing for the shortest period~only 
three weeks at the end of May and early June, 
although little song is heard from any of them 
after July. The song is probably the best 


identification feature available to birdwatch- 
ers 


t fly over 
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Above: A 


narsh warbler 
on th 
they have woven togeth: 
the nest is attached to the 
reeds with a kind of basket 


mate 


weave. Unlike reed warblers 
these birds rarely 


water 


In general, reed-bed warblers 
rather unpunctuated manner 
‘chirruping’ and ‘chirrin 
at a time. These phrase 


sing in a 
with repe: 
for several 


variable extent with mor 
one extreme, the reed warbler 
slowly and methodical] 

phrase two or three 


little more than regu 
variety. Sedge wart 
frequently utter 


musical phrase 


stems. r does th 
building 


upped 
cupped 


ind nest 
winds cau 


© the 
nests low down over 
not a problem. Mar 


ar in cons! 


sir 


ve; 


etation such as 
lers build nests low down 

Sedge warblers | 
broods of five or six z 
their 


unstreaked rel 


Song-flight 
Of th 


Singing boldly 
flutt 


the song is delivere 
from the cover of 
vegetation or 
from ar 
particularly 


id sedge 


warblers. Reed an 
warblers often also sing 
at night 


sedge warbler are generally mottled brown 
quite different from the off-white, brown 
blotched eggs of the reed and marsh warblers 
Also, incubation is chiefly by the female 
sedge warbler, while both parents of the other 
species share this duty. When parents are 
feeding young, both sexes can be seen flying 
the reeds, each carrying 
It takes a full month to lay 
then rear the 


to and fro over 
beakfuls of food 


and incubate the eggs and 


nestlings 

After leaving the nest, the young birds rely 
on their parents for food for a while. Marsh 
warblers, many of which leave the country 
by mid-August, have insufficient time to rear 
two broods. Early arriving sedge warblers 
and reed warblers in southern England, do 
produce a second brood 

Diet The breeding birds collect much of 
their food outside the defended territory, but 
marsh-haunting and aquatic insects and their 
larvae form the bulk of the diet. The birds 
do take other animal foods, such as spiders 
worms and slugs, and in autumn some berries 
are eaten. Reed-dwelling aphids are known to 
be important before migration. At this time 
some sedge warblers double their weight in 
southern England; the extra fat provides the 
energy needed for the long flight south 

Distribution One striking difference be 
tween the three species is their distribution 
within the British Isles. Sedge warblers occur 
and are common even in 


in every county 


Above: The reed warbler 
similar in appearance to 

the marsh warbler, does not 
have the conspicuous 

ing of the sedge 
warbler. It is pale browr 
above and buff white below 
Male and female reed 
warblers have the same 
colouring so are difficult to 
tell apart. The female builds 
a deep, cylindrical-walled 
cup-shaped nest among 
common reeds; the sides are 
woven round the reed stems 
(left). Here it is feeding time 
for the chicks. 


northern Scotland and western Ireland, where 
most other warblers are scarce. Only in 
upland areas and in Shetland are they thin on 
the ground. In contrast, the reed warbler is 
confined largely to the south and east of 
England and Wales, with perhaps a tenth as 
many breeding pairs. Sadly the best songster, 
the marsh warbler, is rare 

While shortage of habitat may be partly 
responsible for these differences, a study of 
the European distributions is revealing. Sedge 
warblers, for example, occur farther north 
than all European warblers except the willow 
and arctic, and therefore might be expected to 
be common throughout the British Isles 
Reed warblers have a more southerly range 
and seem to need warm, dry summers which 
prevent colonisation of the north and west, 
even where suitable habitats appear to exist 

British-breeding marsh warblers are on the 
extreme western fringe of their range and, 
unless the European population extends 
westwards, our population is unlikely to 
increase significantly 


THE FAMILY 
LIFE OF 
THE EARWIG 


Earwigs are immediately 
identifiable by the pincer-like 
forceps at the end of the body. 
The female is unusual among 
insects for the maternal care 
she gives to her young. 


Most people are familiar with earwigs, but 
not many know what interesting insects they 
are and most shudder at the mention of the 
name. While resembling some rove-beetles 
(which also have wings folded under short 
wing-cases), carwigs are readily recognisable 
by the forceps or pincers at the end of the 
body. These are almost straight in the female, 
but strongly curved in the male. 

Wings The front Wings of the earwig are 
reduced to small mahogany-coloured flaps on 
the thorax, and the transparent hind wings are 
intricately pleated and folded under them 
when not being used in flight. They are re- 
markably large when unfolded and each is 
rounded rather like an ear, possibly giving 


334 


tf 


rise to the name earwig—corrupted from 
earwing. This is at least as plausible as the 
suggestion that the name is derived from the 
insect’s supposed habit of entering the human 
ear. Doubtless, on extremely rare occasions 
this can happen-—the earwig will seek out and 
enter any small crevice where protection can 
be found. An alternative suggestion for the 
origin of the name earwig is the likeness of 
the pincers to the old-fashioned instrument 
used to pierce ears for earrings. 

Fliers A number of species has been 
recorded in the British Isles, but only five are 
native. The familiar common earwig is the 
only widespread one. The lesser earwig is 
much rarer and probably not so widely dis- 
tributed. Both are able to fly, but the lesser 
earwig does so far more readily than its larger 
relative. These two species are able to tolerate 
quite low temperatures. Others, less tolerant 
of the cold, are confined to the southern 
counties; these include Forficula lesnei and 
Apterygida albipennis. Occasionally you may 
find a temporary colony of foreign species in 
or around warehouses; these are introduced 
with produce brought in from abroad, but 
they cannot survive here in the wild. 

Life cycle Earwigs belong to that group of 
insects whose members have an incomplete 
life cycle. They go through three stages only 
egg, nymph or larva, and adult. The chrysalis 
or pupa stage familiar in butterflies and moths 
and beetles, for example, is not present, and 


Above: A male and female 
common earwig (Forficula 
auricularia) on a 

chrysantherr 
can easily tell them 
the forceps at tt 
body: the for 
male (left) 
curved. This sp 
12mm (3in) in 


Above: The wingless 
common earwig nymph 
looks similar to the adult 
but is white in colour at first 
apart from the darker jaws 
and eyes. It will go through 
four stages of moulting until 
it assumes the full adult 
characteristics. 


the nymphs resemble wingless adults 

The common earwig is the only species to 
have been studied in great detail. The male 
nd female live together as a pair in a small 
cavity in loose earth or leaf debris or, during 
winter, behind the bark of an old log. Pairing 
is said to take place before and during hiber 
nation. The male usually leaves the nest early 
in the year~ about February when the female 
is ready to lay eggs; these normally number 
about three dozen, but cun be considerably 
more, 

The clutch of small oval yellowish eggs is 
carefully looked after by the mother. If the 
gs ure scattered she will gather them up 
ain and stand guard over them. You can 
watch this happening if you have a captive 
female in a suitable container such as a jam 
jar. If she lays eggs, scatter them with a stick 
or pencil 

This maternal care, most unusual among 
insects, is extended to the young after they 
hatch. The brood is protected and even fed 
until the young are ready to leave the winter 
quarters and can look after themselves. Some 
females rear a second brood in late spring 

The newly hatched earwig is quite white 
except for the darker jaws and eyes. There are 
no wings and the forceps are straight, but 
otherwise the nymph bears a general re- 
semblance to the adult. There are normally 
about four moults, during which the skin 
begins to darken, At the last moult, which 
takes place anytime from June to August, the 
adult stage is reached. The young earwig has 
its full set of wings and 14 segments to the 
feelers, together with fully formed forceps 
and mature sex organs. The adult proceeds to 
mate and then seeks out hibernating quarters 
so the life cycle begins again 
Earwigs are probably largely vegetar- 
ian, but are quite prepared to accept any kind 
of food and in this respect can be called true 
omnivores. The common earwig’s liking for 
petals, particularly of dahlias, is well known 
to gardeners, who invert straw-stuffed flower 
pots on the ends of sticks to trap them. In this 
way they take advantage of the earwig’s 
thigmotaxic nature - that is, its preference for 
being in contact with a solid surface, and 


Packing wings 

The earwig's large hind 
wings are thin and skin-like 
and their folding is an 
elaborate process often 
aided by the forceps. It can 
take an earwig as much as 
half a minute or so to fold a 
hind wing. Anyone who has 
difficulty folding up a road 
map will appreciate the 
earwig's problem. The hind 
wings are folded under the 
front wings on the thorax 


thorax 


fore-wing” 


hind-wing 


hence its seeking out of crannies and tunnels 
In nature this is @ useful response to the 
danger of being eaten by a bird or other pre- 
dator, The speed with which an earwig drops 
to the ground when disturbed is another 
useful survival reflex 

Earwigs also damage the flowers of garden 
nasturtiums as well as apples both on the tree 
and the ground. Their excavations into fruit 
are probably made where two fruit touch or 
where there is previous damage, which enables 
them to make their initial entry. They will also 
take advantage of the space between cabbage 
and Brussel sprout leaves; although they 
make a mess with their droppings, they rarely 
do much damage through eating the leaves. 

Earwigs are also found in animal carcases, 
usually those in a fairly advanced state of 
decay when the rotting parts are beginning to 
dry out. If earwigs are kept in large numbers, 
they may start to eat each other 

Minor pest Earwigs cannot be regarded as a 
major pest of farm or garden. Their scaveng- 
ing habits are undoubtedly useful in helping 
to dispose of natural refuse and they provide 
food for some of the larger insect predators 
such as the violet ground beetle 

Various internal parasites, including the 
ichneumon fly whose larva develops inside 
the host and at first eats the non-vital organs. 
have been recorded in earwigs. But none of 
these seems to be a major controlling factor 
in earwig populations 


Above: Forficula 
auricularia (near 
hind wing 
removed) using 
forceps to fold 

\ wing: (left) with 
extended wings 


abdomen forceps 


Above: The lesser earwig 
(Labia minor) is half the 

size or less of the common. 
earwig, at about 5mm (jin) 
long, It flies quite readily and 
can be found in lighted 
rooms or the moth 
collector's light-trap during 
summer. You may also see it 
in the sunshine inhabiting or 
flying over rich organic 
matter such as farmyard 
manure. 


Above: The common earwig 
in an aggressive mood. The 
forceps are raised forward 
over the body like a 
scorpion’s sting, as a 
defence when the insect ts 
disturbed 


RIVERS 
AND THEIR 
HABITATS 


Every river has its own distinct 
character and follows a course 
through a series of habitats 
that merge almost imperceptibly 
as the water flows from source 
to sea. 


The beginnings of a river are often inaus- 
Picious. Even the mighty Thames starts in a 
damp patch in a field near Cirencester, and 
the Wye and Severn rise close together in a 
bog below the mountain of Plynlymmon in 
Wales. Most rivers rise on high ground and 
change in character as the gradient lessens, 
the current slackening and the bed widenir 
and deepening. Finally they pass through a 
brackish estuary into the sea. i 
_The conditions of life in the various stages 
of running water differ considerably from 
those in the still waters of ponds and lakes. 
The most important factor which determines 
the kinds of plants and animals that can live 
in rivers is the speed of the current. This 
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the turbulence and ever- 
present danger of being swept away, but 
determines the nature of the bed over which 
the river flows. It also has some effect on the 
amount of oxygen in the water for respira- 
tion 

Another factor is the amount of dissolved 
salts which the streams and gullies that flow 
into a river have drained out of the surround- 
ing rock and soils. Water plants need the 
familiar fertilizers that we use in our gardens 
potassium, nitrates and phosphates. Calcium: 
in the form of calcium carbonate or lime, is 
needed by molluscs for strengthening their 
shells, Crustaceans such as freshwater shrimps 
and crayfish also need it for strengthening the 
hard external covering of their bodies. 

In a river, unlike a pond or lake, there can 
be little accumulation of nutrients, or re- 
cycling of dead organic material, because 
everything is carried away by the constant 
flow of water. 

Upper course A number of small, almost 
imperceptible trickles of water may have to 
join up before it is clear that a stream is in the 
making. The water is shallow and the vegeta- 
tion through which it runs is chiefly mosses, 
especially sphagnum. Even in this unpromis- 
ing habitat there are myriads of minute 
animals among the mosses; rotifers, water- 
bears and protozoans related to Amoeba but 
with shells. Most of these creatures feed on 
small particles of plant remains or algae on 
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Right: The freshwater 
shrimp, which survives in 
the upper course of rivers, !S 
an active swimmer and 
therefore can avoid being 
swept downstream with the 
current. Its body is 
unusually flattened and 
crawling into small crevices 
between stones presents 
no difficulties. 


the mosses. Water-bears pierce the cells of the 
mosses with their mouthparts and suck out 
the contents, 

Turn over a stone and you could find black 
planarian worms crawling over the surface 
and perhaps the stony cases of caddis fly 
larvae. In the damp earth at the edge of the 
water you may find the large “leather-jacket™ 
larvae of crane-flies such as Pedicia which feed 
‘on smaller fly larvae. One of the snails of 
these damp places is the dwarf pond snail, the 
host of the early stage of the liver-fluke which 
causes serious losses among sheep and cattle 
grazing on upland pastures. 

Eventually, a number of small head- 
streams meet to form a wider, deeper channel 
with a more constant and rapid flow. If the 
gradient ‘eep, there may be small waterfalls 
or splashes which assist aeration of the water. 
All but the largest stones are swept along by 
the current, leaving the bottom rocky with 
perhaps coarse gravel in less turbulent places 
such as the bend of a stream. Rooted plants 
are unable to gain a foothold, but the stones 
are covered with algae and here and there 
clumps of mosses and liverworts. 

Sweeping currents These conditions are 
ideal for animals that need cool and well- 
oxygenated water, provided they can cope 
with the strong current and avoid being swept 
downstream. It is no place for the insects that 
breathe atmospheric air and have to rise to 
the surface to obtain it; they would soon be 
swept away. Here gills are necessary to extract 
some of the rich supply of dissolved oxygen 
in the water; these are possessed by the 
nymphs of mayflies, stoneflies and caddis 
flies that live in this part of the river. Most 
live under the stones, during the daytime at 
least, and browse on the algae. Some, such as 
the larvae of the mayfly called by anglers the 
great red spinner, have very flat bodies to 
minimise surface resistance to the current. All 
have long claws on their legs to hold firmly to 
the rough surfaces of stones. 

Ifdislodged, stream animals swim upstream 
and regain their foothold as soon as they can 
In this way they do not get swept very far 
from the habitat that suits them best. If they 
went with the current they might be carried 


too far from their favoured part of the river 

Using stones Instead of the plant material 
which more familiar caddis fly larvae use to 
make their protective cases in ponds, stream 
caddis have to use small stones. Some attach 
the cases to the underside of larger stones 
while browsing and when they pupate 

If you turn over the stones at the edge of 
streams you will see hundreds of the little oval, 
flat cases of Agapetus and perhaps also the 
long, cylindrical ones of Potamophylax, firmly 
fixed to the underside. Silo and Goera use 
pebbles as ballast to minimise the risk of being 
swept away. Others make do with shelters of 
silk among the stones while Hydropsyche, 
the ‘spider of the rapids’, spins a funnel- 
shaped net in which it traps food particles 
swept down by the current. 

Some stones in the fastest current become 
covered with hundreds of tiny larvae of the 
Simulium fly. They spin a silken mat on the 
stone to which they attach their rear end, 
while the front end waves freely in the cur- 
rent. Two huge fans of bristles on the head sift 
out food particles from the water 

Suckers are efficiently used by some stream 
animals to avoid being swept away. The little 
river limpet can move about freely on exposed 
stones using its broad muscular foot as a 
sucker. Additionally, the edge of the shell is 
soft and fits neatly into irregularities on 
stones. The smooth, mucus-covered under- 
surface of planarian worms enables them to 
fit closely to rock surfaces when crawling 
about. Leeches have suckers at both ends of 
their bodies, the larger one at the rear end 
Using them alternately, they loop safely over 
stones. 

Fish population The characteristic fish and 
ultimate predator of this section of river Is 
the brown trout, a species which needs well- 
oxygenated water and a cool temperature to 
thrive. Another fish found in this section is 
the small millers thumb or bullhead, so 
called from the large head which is flattened 
and enables the fish to creep under stones. 
The stone loach may also be found here. This 
longer and more cylindrical fish is easily 
distinguished by the two large and four small 
barbels under the mouth. Both species feed 
on small invertebrates on the bottom. 

Middle course As the river reaches flatter 
country the current slackens and the volume 
of water increases. Temperatures fluctuate 
more than in the upper reaches, but there is 
still enough oxygen for some of the animals 
already mentioned~—even the trout, although 
it migrates upstream in winter to spawn. 

It isa surprising fact, only recently realised, 
that drifting matter including dead leaves and 
other plant material that has fallen or been 
blown into the water, is the major food of 
river animals—and not the large aquatic 
plants themselves (although the algae growing 
on them are important in the river’s econ- 
omy), Leaves and bits of plants are soon 
broken down by bacteria and microscopic 


A river often follows 


three main stages. In the 
upper course it starts as 


a fast mountain stream, 


cascading over rocks. As 
it flows into lower-lying 


land it widens, eroding 
the banks in places. In 
its lower reaches the 
slow moving water 
deposits silt and 
occasionally floods the 
flat land as it meanders 
towards the sea. 
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fungi to provide readily digestible 


insect nymphs, snails and the real scav 


freshwater shrimps and water slaters 
The middle course of the river is sometimes 


called the minnow-reach, for 


little fish feeds in silvery shoals in the shallows 


It takes any small animals it can fi 


it is not averse to plants 
Lower course Widening and deepeni 


river continues its course over flatter country 
now with a much reduced flow. It deposi 
silt, especially at be 


banks durir 


ds and in bays cut out of 
winter floods. Rooted plants of 
many kinds can become established, includ 


Ing water-lilies, Canadian waterweed and 
water starwort. Conditions at this stage are 
comparable to those in ponds. Va 


temperatures and fluctuat OXY 
mean that animals of the upper sections car 
not survive here 


One mayfly, however, is common in tk 


sandy mud at the margins; this is the burrow- 
ing nymph of the largest mayfly Ephemera 
the mayfly of the fly fisherman. In early June 
huge groups of the emerging males gather 
into mating swarms, rising and falling in 
unison. Females which join them are fertilized 


and then deposit their eg: 


: gs in the water 
Shortly afte: 


i » both sexes become the “spent 
gnat of the angler as they flos 
surface 


In chalk and limestone streams lives 
Britain’s largest freshwater crustacean, the 
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CONVERTING 
FOOD FOR 
FISH 


Zooplankton, small animals 
living in the open water of 
ponds, lakes and streams, play 
an important primary role both 
as predators and prey in the 
freshwater food chain 


The freshwater community of zooplanktor 
ty of mir 
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Above: Some Cladocera look 
quite different from the rest 
and are magnificently 
adapted as planktonic 
predators, Leptodora is 
long, fragile-looking and 
almost totally transparent 

It floats motionless and 
then with a swift lunge 
flicks out long fringed 
antennae to grasp 
unsuspecting prey 


Right: Cyclopoids grasp and 
then ‘chew’ their food, This 

enables them to feed either 

on plants or animals 
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BRILLIANT JEWELS 
OF THE WETLANDS 


Inland wetlands, marshes, fens and bogs, contain 
one of the richest assortments of plants found 
anywhere in the British Isles. Some, like the marsh 
pea are now rare. Others, like the yellow flag, 
‘Queen of the Marshes’, are colourful and common. 


merous fic 
1 shady places all y 
the stiff Of the three s that are 
spread sits 
ike 
Typical 
re found in low-ly land such « t 1 the tt »mes to the 
floodplains, be: I nd z irinks. the anth- 
streams 
Queen of the y ne awls K S o! theflowertubesthe 
of our most an gma curls up out of GU WENeTONavord 


341 


The marsh violet is common 
throughout the British Isles. 
It grows close to the 
ground, its slender rhizome 
anchoring it in wet soils. 


Left: Lesser spearwort 
(Ranunculus flammula) 
flowers June-Sept in wet 
places throughout the 
British Isles. Very common 
Ht 50cm (20in) 


Below: Marsh varlerian 
(Valeriana dioica) flowers 
May-June in wet meadows, 
marshes, fens in England, 
Wales and S Scotland. 

Ht 30cm (12in) 


— 
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Left: Marsh pea (Lathyrus palustris) 
flowers June-July in E England and 
Ireland in fens and in damp grassy and 
bushy places. Rare. Ht 90cm (35in). 


receiving its own pollen, This system en- 
courages cross-pollination between plants 
but self-pollination may occur, ‘ 

Members of the Buttercup Family are 
found in most habitats, In water-logged 
ground one of their representatives is the 
lesser spearwort. Its bright yellow flowers 
attract insects, but pollination by rain is also 
thought to occur. The theory is thata raindrop 
splashing into the flower-cup leaves a film of 
water upon which pollen grains from the 
anthers float and engage with the nearby 
stigmas 

Flowers of marsh and fen The majority of 
marsh plants also thrive in fens. Fens develop 
on peat composed of layers of dead plant 
matter. It accumulates because the normal 
processes of bacterial decay are slowed down 
in water-logged conditions. Fens tend to be 
alkaline or basic in nature because they 
receive water that has drained off surrounding 
hills with calcareous or basic soils. 

The marsh pea is adapted to live in fens as 
well as marshes. It has a twisted winged stem 
which is too weak to hold it upright among 
tall fen vegetation. Instead of sprawling low 
over the ground it climbs with the help of 
tendrils at the tips of its leaves. These twist 
around the stems of surrounding plants and 
sO support it in its growth towards the light. 
In summer stalked clusters of bluish-purple 
flowers appear, and after fertilisation the 
seeds develop into tiny green pods. The marsh 
pea is now a rarity and, like most wetland 
plants, has suffered from loss of habitat 
through continuing drainage to improve the 
land for agriculture. 

Bog vegetation develops on, and continues 
to form, a peat which is acidic in nature. The 
best examples are concentrated in the north 


Below Marsh violet (Viola 
palustris) flowers April-July 
in waterlogged acid soils of 
woods, marshes and bogs. 
Ht 10cm (4in) 
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Looking at flowering plants 
}) Monocotyledons og Yellow flag 


Monocots have one embryonic seed leaf 
inside each seed. Flower parts are usually 
arranged in groups of 3; the leaves are 
generally parallel-veined, unstalked, and 
grow from the base of the plant. Orchids, 
grasses, lilfes, rushes, bamboos and palm 
trees are typical monocots. 


and west of the British Isles, especially in 
Scotland and Ireland where the harder rocks 
are found. Bog plants therefore have to be 
adapted to an environment which is poor in 
nutrients, Bogs are either watered directly by 
rainfall, which is mostly retained becaiise the 
drainage is poor, or from rainwater running 
over hard rocks from which only small 
amounts of minerals, such as soluble salts, 
can be washed off. 

Some plants grow in all three types of 
wetland habitats—marshes, fens and bogs. 
(although most bog vegetation differs mark- 
edly in composition from that of marshes and 
fens). Bogbean and marsh cinquefoil are two 
that grow in marshes, fens and bogs. Bogbean 
flowers have a delicate beauty with their 
fringed white petals tinged pale pink. The 
trefoil leaves, similar in appearance to broad- 
bean foliage (hence the name), were used in 
beer-brewing as a substitute for hops. 


Above: Bogbean 
(Menyanthes trifoliata) 
flowers May-July in shallow 
water of ponds, fens, 
marshes, the edges of lakes. 
Ht 20cm (8in), 


parallel veins 


Below: Yellow flag (/ris 
pseudacorus) flowers June- 
August in marshes, ditches 
and besides freshwater 

Ht 100cm (40in) 


loa! stati 
petiole) 


flower parts 
in groups of five 


Dicots have two embryonic seed leaves 
inside each seed. Flower parts are usually 
arranged in groups of 4 or 5; the leaves are 
generally broad with a short stalk, and a 
vein network which allows a greater 
variety of leaf shape. Most flowering 
plants are dicots. 


Right: Ragged 
robin (Lychnis 
flos-cuculi) flowers 
May-June in wet 
meadows, marshes, 
fens in England and 
Wales. 

Ht 50cm (20in) 


Below: Marsh cinquefoil 
(Potentilla palustris) 

flowers May-July in marshes, 
fens, bogs, wet heaths and 
moors. Ht 30cm (12in) 
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PERCH: PREDATOR 
IN THE SHADE 


The perch, a popular coarse fish for anglers, is well 
known for its habit of lurking motionless in shady 
parts of slow flowing waters. For all this quiet life 

Style, the perch is a fierce predator, attacking its own 

kind as well as other fish. 


Above: The perch (Perca 
fluviatilis) is easy to 
identify. The broad black 
stripes on the back, the 
greenish colouring of the 
upper sides and the bright 
orange fins beneath its body 
are unmistakable. The 
14 or so spines in the fin on 
the back are strong and 
sharp, as are those in front 
of the anal and pelvic fins. 
The perch holds these 
spines erect when danger 
threatens, Few predators 
attack large perch, though 
herons eat small ones. 
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The perch is widely distributed in the British 
Isles, except for northern and western Scot- 
land. It owes much of its present range to 
introduction by man, especially in Scotland 
and Ireland. The building of canals has also 
helped it spread, as have the slow-flowing or 
sull waters that run through much of western 
England and Wales. 

Although it is a strong swimmer, the perch 
tends to avoid fast currents by lying up in 
back waters or close to an obstruction in the 
river. You may often see the fish lying station- 
ary in the water under a bridge or landing 
stage, or among tree roots under bankside 
vegetation. It skilfully avoids the water flow 
by using underwater obstructions to its 


advantage; hiding in the shade helps the fish 
to make itself inconspicuous. 

Territoriality The perch is not especially 
active. The young often form schools, but the 
adults are mostly solitary. Each fish adopts a 
home range of its own; the size of the perch 
dictates the area of the range. If a perch is 
moved from its home range and later released, 
it will migrate back towards its home stretch 
of water, travelling as far as 18 or 19 miles in 
some recorded cases. 

Predatory life The perch is a predator from 
the moment it hatches as a 10-20mm (4-3in) 
long fry. It usually forms schools—groups 
ranging from 20 to 300—which swim slowly 
in search of rotifers and the minute, newly- 
hatched young of copepod crustaceans, These 
crustaceans, together with bream and crucian 
carp larvae, are the perch’s main food at this 
early stage. Insect larvae, and larger crust- 
aceans such as the water slater and freshwater 
shrimp, later become an important source of 
food. 

If the water contains plenty of food and the 
early stages of growth have been good, the 
perch grows to 10cm (4in) by the beginning of 
its second year. At this size it preys on more 
young fish, especially members of the carp 
family and other perch. It takes a heavy toll 
of the fish spawned a year la 
selves. 
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VIGOROUS AND 
VALUABLE PINES 


Many pines were original 
ornamental value. Recently 


Lodgepole, Corsican an 


yrester 


extensively planted by 


for their quick growth a id timber 


North America and th 
southern Europe 
The lodgepole pine grows as 


tree 


tlong coa regions of western North 
America, stretching from Alaska to south 


California. In about 1850 it was introduced t 


the British Isles, initially as an ornamental 
pine, But in recent years it has become an 
important forestry tree: it thrives on poor 
peat moorland soils and is now increa 
planted in the Scottish Highlands. 
The lodgepole pine grows up to 25 


tall, and in general profile is similar to the 
Scots pine, although the bark is much darker 
brown and more 


gnarled. The crown is 
conical in youth, becoming flat-topped with 
age, 


The stiff light green needles, 3-Sem (1-2in) 
long, grow in pairs and densely cover the 
orange-brown twigs, The male and female 
cones are borne near the tips of the branches 
and open in late May. Having been thor 
oughly dusted with pollen from the yellow 
male cones, the fertilised female cones grow 
to 2-6cm (1-24in) in length 
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Lodgepole pine (Pinus 
contorta). Evergreen 


introduced from wes' 
N America, grows to 


82ft) on peaty moorland, 


pecially in Scottist 
Highlands. Cones Apr 


fertilised cones per 


three year 


Monterey pine 


The Corsican pine 


1 n oO T r ave t 

runk is clad in da e ured bark anc ? W € he 
readily as those of the Scots p et t Je 
ppears larger at a similar age eve bi eicone 
used for the same purposes as Denon F : ip 

Male and female cones, which are yellow DAR eT : 
and red respectively, open in late May. 1 edad eset 
ripe cones, 6-8cm (14-3in) long, are | - Seep ieee In th 
brown and the end of each scale is tipped with — drier areas of England and 
a short stiff prickle. The cones open on the because of its quick growth 
trees in their third year, and release the seed rgely replacing the Scots 
which fall soon afterward pine 


The Monterey pine has a curious 
When it was discovered in 1830 it 
extremely limited distribution, growing or 
in a few coastal hills near Monte 
California. Three years later it was introduce 
into the British Isles. It was first planted as ar 


ornamental tree for its splendidly rug, 
form, but it is now being grown in experi 

mental commercial plantations, As it is easily 
killed by frost, it is more or less limited to the 
milder climate of south-west England. Here 
it grows fast—up to one metre (3ft) annually 
on well-drained sandy soils. The timber 
being soft and rather brittle, is only useful for 
wood-pulp. 

The rugged bark is deeply fissured and the 
crown broadens with age as the lower 
branches spread upwards. The brown winter 
buds are coated with sticky resin which pre 
vents attack by insect pests. The slender 
needles are always borne in groups of three 
which easily distinguishes it from other pines. 
They are a striking bright green, and up to 
15cm (6in) long 

The Monterey pine cones appear in early 
April: the yellow male cones are borne in 
large clusters; the less numerous females are 
dark red in colour. The fertilised cones are 
large—up to 15cm (6in) long, and grow from 
the side of the stem in a strangely asym- 
metrical way. Like the cones of the lodge. 
pole pine, they persist on the tree for many 
years 
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SWii i 
THE \ 


Swifts spend their lives in the 
air—feeding, sleeping and even 
mating on the wing. Once 
fledged, they do not set foot on 
the ground—not even ona 
perch—for two years or even 
more. 


The swift is the most aerial of our birds 
Every aspect of its anatomy and 
underlines its commitment to this mode of 
life. The swift rarely breeds until it is at least 


biology 


two years old, and entering its nest hole is its 
first contact with anything 
fledged. If a swift is accidentally grounded 


solid since it 
its legs are so short and its wings so long, that 
the bird has little chance of getting airborne 
again 

Wing design The most obvious outward 
indication of specialisation is the wings 
slender, sickle-shaped and extremely long 
Much of this length comes from the unusually 
long primary feathers—the outer section of 
the wing 

The primary feathers provide the forward 
power for flight and-in most birds—are 
roughly equal in length to the secondary 
feathers which produce aerodynamic lift. But 
the swift’s extra long primaries give greater 
power and make it one of the fastest birds, 
capable of speeds of over 60mph and perhaps 
even twice this in dives or if pursued by a 
falcon such as hobby 

Aerodynamics The streamlined body is 
shaped like a torpedo, with a blunt, rounded 
head and a body gradually tapering toa short, 
forked, tail, You might expect the bird to have 
a slender pointed head which would penetrate 
the air better, instead of the blunt front that 
appears to act as a buffer against the wind 
current, But the swift’s shape is actually in 
perfect agreement with the engineering prin- 
ciples involved. The tapered rear end reduces 
the turbulent eddies of air behind the bird 
which would otherwise create a partial 
vacuum, or ‘drag’, and so slow the swift down. 

The swift has few body projections inter- 
fering with airflow: the feet are tiny, and 
tucked into the feathers; the visible part of the 
beak is pointed, and extremely small; and the 
eyes, though large, are deep-set in slots 
similar to the headlights ofa sports car which 
are recessed in the smooth fibreglass body 
shell. The swift’s body feathers serve a 
Similar function in producing an unimpeded 
airflow over the body 

High-flyers In flight, swifts are capable of 
climbing up to 3000m (10,000ft). At these 


ae 


ee 


great heights they seem to spiral on set wing 
positions, certainly for long enough to obtain 
the necessary ‘catnaps’ of sleep. Sometimes 
swifts ascend to such altitudes in pursuit of 
their insect prey. They are highly specialised 
feeders, taking only flying insects and spiders 
drifting on gossamer-thin threads. 

Behind the minute beak lies an enormous 
gape: the mouth literally opens from ear to 
ear, and when wide open occupies a large 
proportion of the front of the bird. The swift 
is ideally adapted to effective feeding on the 
wing, sweeping back and forth through the 
air, with its mouth gaping open, collecting 
small ins (‘aerial plankton’), in much the 
way a whale scoops plankton from the sea. 


¥ 
ars 


Above: The swift grips on to 
brickwork, aided by four 
needle-sharp claws (below) 
which all point forwards. 

Its legs and feet, though 
small in proportion to the 
rest of its body, are very 
muscular 
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Where to watch them One of t! 
to watch swifts is over re ) 


summer as they feed « 


viewing site is marshla 


speed passes, the 


midges that dance in smok 


summer, insect abundance 
the weather, In 
flying insects car 
spells they may be at 
ting at the 


long, coo! 


reat height, often 


junction of cold and 


cumul 


warm air fro! 
Radar tracking Mobile and speedy, swifts 
may travel hundreds of kilometres daily in 
arch of food. Striking evidence of this is 
provided by some remarkable film (taken by 
Marconi Ltd) of a radar screen in south east 
England. Many birds, swifts included, are 
large enough to leave a blip or ‘echo’ on 
modern radar; this spectacular film—covering 
a summer afternoon and the following night 


shows the radar screen covered by a mass of 
blips caused by London swifis rising high 
into the sky at dusk. The blips show a rapid 
movement north to the Wash, where the birds 
congregated. Here they fed on the insects 
massing at a cold/warm front junction over 
the North Sea, before returning to their nests 
in the city 

Acclimatised young Nestling swifts are as 
well-adapted as their parents to the vagarics 
of the British summer which affect their food 
supply. Since their food is so specialised, they 
are more vulnerable than most young birds 
to shortages which may last several days. The 
young swifts have a survival mechanism that 
allows them to go gradually into a torpor—a 
sort of short-term hibernation 

Their body temperature falls, pulse and 
breathing rates are reduced to a minimum 
and growth ceases. The nestlings survive on a 
tick-over metabolism (using as energy their 
stored body fat), in a way not possible in 


ickle. 


shaped wing 


hort forked tail 


Above: With long slender 
wings and body built to 
much the same design as 
high-speed, high altitude 
reconnaissance aircraft, 

swifts have difficulty 
manoeuvring in confined 
spaces. You can distinguish 
swifts from martins and 
swallows which have much 
lighter bellies when viewed 
from below 

Right: In common with 
many other birds that nest in 
dark cavities, the swift's eggs 
are white and rather 
spherical. In a new site the 
nest may be composed of no 
more than a few bits of 
mortar arranged in rough 
circle. 

Below: Occasionally both 
adults roost in the nest hole, 
sharing the cramped 
quarters with the eggs or, 
more uncomfortably, with 
well grown young 


other birds. Wit! 
weather, and a reste 
the body temperature r 


become active ar 
Mid-air matir 


swilts are a common Si 


villages throu, ut the 
birds, all utterir r 

whistle through the air 

wings. Th m tot 1 

traffic and overhead wire 

are well in control 

Following such mas y 
the birds r he hting tly or 


the female's back w 
The birds may glide 
in a narrow “V’ while actually 
pair then break apart é resume 
flight 

Nest sites In the British Isles swifts now 
nest under the eaves of houses in the older 
parts of towns and cities. In the past they may 
have depended on natural cavities in cliffs 
and caves, perhaps even trees. Related species 
in other parts of the world still nest in trees 

Swifts have benefitted from the expansion 
of human populations which have provided 
more nesting sites. But this must be set against 
the adverse effects of aerial pollution—par- 
ticularly sulphur dioxide—on their food sup- 
ply. Moreover, modern houses and blocks of 
flats have smoother outlines which are not 
suitable for holes or for the swift’s 


Flight silhouettes 


Flight silhouettes are useful indicators of a 
bird's way of life, and a great help when it 
comes to identifying unfamiliar birds in the 
countryside. 


iefly on wings upheld 
mating. T 
norma 


e 


nest 


Swift, hobby The swift's silhouette 
shows an adaptation to fast flight. Though 
Unrelated to the swift, the swallow, sand 
and house martins have similar silhouettes. 
This is due to ‘parallel evolution’, by which 
two unrelated groups arrive at the same 
evolutionary solution to their problem. The 
best example of design for speed is the 
hobby, a falcon that can outfly even these 


birds, and in fact specialises in feeding on 
them. 


Swift 


Sand martin 


Swallow 


House martin 


eyes 


ad"Gnt olin slots 


The bird 
beloy 
ind scuttling in, 
the 
nest hole usually 


from 


1g out of 


tan affair inside the 


\s the birds cannot 


ground or 


and pieces scattered Above: The adults catch 


tc They shuffle these loosely food for their young by 

< r bera nlities of droppings, 9@thering ‘aerial plankton’ 

I ve c nest with a few Which they hold in their 
featt iphtin wide: throats, This creates a ‘food 


ball’ that often exce 
4in) in diameter, and 
produces a conspicuous, 
bulging grey patch—the 
only relief to the swift's 
sooty plumage 


There are usually one or two (sometimes Is 1em 


three or four) dull white and rather rounded 
eggs. The parents share a 20-day incubation 
period and the young take five to eight weeks 
to fledge, depending on the weather. The 
short stay of the swift in Britain allows no 
time for more than one brood. 

Travelling abroad Most swifts leave the 
British Isles in August for their winter quar- 
ters in the central regions of Africa. They do 
not return until mid-May. Despite their 
highly specialised and apparently risky life- 
style, the results of intensive ringing studies 
show that swifts are successful birds. Many 
may live for ten years or more—unusually 
long for a small bird. At a rough calculation, 
the oldest swift on record, at 16 years, may 
have exceeded four million flying miles in its 
lifetime 


Swift (Apus apus), 16.5cm 
(63in) from beak to tail 
Distribution throughout the 
British Isles, though scarcer 
the further north they go 
Summer visitor. 


Hoopoe, grey partridge At the other 
end of the scale from speed is 
manoeuvrability. This makes opposing 
demands on wing design, and the hoopoe, 
with broad rounded wings with ‘fingered’ 
ends, is an excellent example of an agile 
bird able to twist in and out of the trees. 
The partridge has a similar pattern to give 
high lifting power, and an instant take-off 
to escape predators. 


Partridge 


Hoopoe: 


Greenfinch Most small birds, such as 

the greenfinch, fly between these two 
scales—not exceptionally fast nor 
exceptionally mobile, but just as successful 
in their less specialised habits, 


Greenfinch 


Razorbill Other specialists include those 
seabirds—particularly the auks—that spend 
a lot of time hunting fish beneath the sea 


surface. Their short, stiffened wings give 
poor flying ability, but excellent underwater 
propulsion—like a penguin’s flipper. 


Buzzard, Manx shearwater You can 
see energy-saving designs in the buzzard 
soaring at high altitudes on thermal 
upcurrents, using broad wings and a broad 
rounded tail. In contrast the Manx 
shearwater uses its long, narrow, rigidly 
held wings to glide swiftly at low level. 
Shearwaters are adept at exploiting sea 


winds and upcurrents close to the waves. Shearwater 
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ILONISTS 
Once feared to be in danger of extinction, there are 
now m 1 »y seals around the coast of 
the B es. The main breeding grounds are in 


-otland, where the seals have taken over many of 
the islands abandoned by man 


120,000. 


and over 


T grey seals are to be found in 
with much smaller numbers 
t of England and Wales, and 
1round Ireland. Outside the 


Brit they occur in the Faroe Islands, 
yund Norway and Iceland, in the Baltic and 

I ast coast of Canada 
Distinguishing features The grey seal is 
irger than the common seal and can be rec- 


he more spx 


aight rather than ‘snub’ nose. 


tled markings rather than 


appearance of the common 
sca 

Both species are primarily aquatic, coming 
A thick layer of 
blubber insulates them from the cold water 


hore only to rest or breed 


while their streamlined shape and powerful 
back flippers r them fast 
On land, they 4 
th 


agile swimmers. 


imsy, hitching 


ressive than the 
Apart from 
lls, cows and pups all 


yisier 


moan and hoot at varying pitches. 
0; hunted, now protected During the 
nineteenth century, grey seals were hunted 


regularly around the Scottish coast oil 
to use as fuel, and fo} omakel boot 
Towards the end of ¢ r nand 
for seal oil and skins dec 1 and 
rubber boot 1 a H 
was feared thi y ha Ke 
too late, and a fig 0 animals wa 
st ted fo: ‘Or 
This led to goverr protection h the 
of the first Grey Seals Act in 1914. A 


passing 
second Act in 1932 


and in 1970 the cu’ 


extended the close seasor 


ent Conservation of Seals 


likely that the Britis! 


Act was passed. It is 


Is\v 
ls wa 


actually reduced 
1914, but certainly 


ion of grey se; 


popul 
to 500, as was 


suggeste 


ere W far fewer than the estimated 
5,000 today 
In recent years, se have been culled 


(killed selectively) for various reasons. Some: 
times it has been to protect fish stocks. In the 


case of the Farne Islands, off the North- 


umbrian coast, it was to prevent the seals 
from doing irreparable damage to the islands’ 
vegetation by eroding the soil 

Keen colonisers Grey seals have an uneasy 
relationship with man, preferring to keep 
their distance from human civilisation. Many 
islands that were once inhabited by man and 
then abandoned have since become seal 
colonies. This has happened on North Rona 
off the north west tip of the Scottish main- 
land, on the Monach Isles off Benbecula, and 
on North Fara in the Orkneys 

For the same reason, when man moves in, 
the seals may move out. Seals used to breed on 
Sule Skerry, a desolate rock lying to the west 
of Orkney. Since the lighthouse was built in 
1899, only the occasional pup has been born 
there. Within the next two or three years, the 
lighthouse is likely to be made automatic and 
will therefore be unmanned. It will be inter- 
esting to see if the grey seals return to breed 
once more in large numbers. 

Breeding grounds Grey seals congregate on 
their breeding grounds in the autumn months: 
The males are the first to arrive. They haul 
themselves out of the water and clamber over 
the rocks, often making their way a con- 
siderable distance from the sea. A few days 
later, the first females appear and take their 
places among the assembled males. The fe- 
males are pregnant from the previous year’s 
mating and must give birth before the breed- 
ing cycle begins again 

It is difficult to monitor the movements of 
adult grey seals, but it is fairly certain that 
return to the same breeding grounds each 
y For example, a seal that is born in the 
Farne Islands will return there to breed. The 
females usually return to the same island or 
site within the breeding ground. The males 
compete among themselves for the sites that 
attract the greatest number of females. Thus 
a female will not necessarily mate with the 
same male each year. 

Each male has about five to ten females on 
his patch. The number depends on the size 


A sandy beach is an unusual 
place to find a grey seal 
Unlike common seals, they 
nearly always come ashore 
on rocky coastland. When 
fully grown, the grey seal is 
the largest British mammal. 
about twice the weight of a 
red deer 


GREY SEAL (Halichoerus 
grypus). Also known as 
Atlantic or Great Atlantic 
Seal. 

Weight of male. 275kg 
(606Ib) max. Female, 
180kg (396Ib) max. 

Length of male, 230cm 
(90in) max. Female, 

180cm (70in) max. 

Colour silvery grey, with 
irregular darker markings; the 
male seal is much darker 
than female. 

Breeding season young 
born September to 
December, very 

occasionally in spring. 
Gestation about 9 

months, after a period 

of suspended 

development 

No of young (pups) 1. 
Lifespan of male, 

25 years max. Female, 

46 years max. 

Food mainly fish, but 

also invertebrates, 

shellfish, squid and 

‘octopus. 

Predators man; killer 
whales may take pups and 
young seals. 

Distribution coast of 
Britain and Ireland, 
Main breeding sites 
Outer Hebrides, North Rona, 
Orkney and the Farne 
Islands. 


Seal sightings 


Seasoned travellers 


Common seals: Main 
breeding grounds are The 
Wash, east and west coasts 
Scotland, Orkney, Shetland 


ee ce agate act 7 
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Above: Front flippers can be 
flexed like hands and are 


for moving around on 


1 and manoeuvring food. 


Grey seals: Main breeding 
grounds are the Farne 
Islands, Outer Hebrides, 
North Rona, Orkney 


Below: They also come ir 
useful for scratching noses. 
ambering around on rocks 
keeps the claws from 
getting too long 


the flippers of seal pups to see where they 
travel, and some remarkable journeys have 
been recorded, Pups marked in Orkney have 
been found only a few months later in Nor 
way, the Faroe Islands and on the east coast 
of England. One grey seal pup that had been 
tagged at Ramsey Island in south Wales was 
found three months later on the north coast 
of Spain 

Lifespans Female grey seals are at least 
five years old and more likely six or seven 
before they have their first pup. After this 
they will probably produce one pup each year 
until their mid-thirties. Some cows live well 
into their forties, but those that do are un 
likely to produce a pup every year. The males 
do not live nearly so long 
old age for a male grey sez 

Seals eat fish and other seafood such as 
shellfish and squid. The average daily intake 
is about 4.5kg (10lb). Quite often the seals 
get caught in fishing nets, especially those of 
the fixed type that are commonly used to 
catch salmon in Scotland 


25 years being a ripe 


A tourist attraction Seaside resorts often 
advertise boat trips to ‘Seal Island’ in the 
mer months. 


As aquatic animals, grey 

seals do not come ashore 
At many of these places. every time they need a rest 
Js _ Instead, they float (bottle) 
with their heads and necks 


only common seals can be seen. Grey se 
may be visited at resorts such as St Ives in 
Cornwall, Martinshaven in south Wales and 


Seahouses in Northumbria 


water 


Deep sea divers 


The grey seal can stay under water for as long as 25-30 minutes. A 
specialised circulation and unusual oxygen storage system mean that the 
brain and muscles can work effectively over long periods below the 
surface. 

Before diving, the seal takes a series of deep breaths and then exhales 
almost completely. As it submerges, its heart rate drops sharply from 
70-80 beats per minute to as little as 5-10. A special group of muscles 
contract around the main vein to the heart and almost stop the flow of 
blood. Oxygen-rich blood is stored in capacious vessels lying along the 
spinal cord. Large amounts of oxygen are also stored in the muscles. 

Seals do not suffer from ‘the bends’ which can afflict humans if they 
dive deeply without special precautions. Because the seal exhales before 
submerging, little air is left inside the lungs from which nitrogen bubbles 
could form and cause an attack. 


just above the surface of the 


MAYFLIES & 
STONEFLIES 


Throughout the summer you 
can see mayflies flying over 
rivers, lakes and some ponds 
Stoneflies have a more limited 
range, but you can find them 
near fast-flowing streams in the 
north and west 


ze, Many 
to complete th 
metamorphosis, while others, such as Epli 


mera, take two or more years, Stoneflies 


ited for at the 


may 


nymphs take about 


pend one to three years at the nymph sta 


depending on the species. In both groups of 
insects metamorphosis is incomplete (see 


pa 1.) 
pa 


Mayflies mainly frequent lakes, streams and 
riv 


s, but a few occur round ponds. Stone 
flies, on the other hand, prefer clear, fast 
flowing streams or the wave-washed shores of 
lakes, although a few species are found in 
still or reedy water. In the British Isles there 
are 47 species of mayfly, and 34 species of 
stonefly 

Adult life Adult mayflies can be rece 
by their two or three lon: 


ised 
ort 


delicate fore- 


Is (cerci), sh 


bristle-like anten nd lar 


wings. Their hind wings are much smz 


than the front pair, and a few have none at 
all. Mayflies always hold their wings upright 
over the body, even when at rest as they are 
unable to fold them 

It is rare to find mayflies far from water 
Their flight is weak and, unless blown by the 
wind, they stay close to the stretch of water 
from which they hatched. The 
famous for their ‘dancing 


les are 


or nuptial swarms 
They emerge from their nymphal sta late 
May to September and congregate over the 
water in huge numbers, rising and falling in a 
spectacular dancing flight. The females join 
them and mating, lasting a few minutes, takes 
place in the air 

Like mayflies, many stoneflies possess lo 
tails, but they have only two, never thre 
Their antennae are long. They have two pa 
of heavily veined wings, the hind pair being 
shorter and wider than the fore pair. The 
position of the wings al rest distinguishes 
stoneflies from mayflies. The wings fold flat 
over the body, or roll tightly round it, giving 


mayfly 


stone ir 


can lay 
one day 
Right: Mayfly nymph 
Ephemera vulgata—nore 
ail filaments. 


three long t 
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stoneflies their typical long slender appear- 
ance. The males of some species are almost 
wingless, or have short wings, and there 

do not fly. Even the fully winged females 
reluctant to take to the air, having & weak 


dy flight. Both male and female prefer 
[ ‘ones on river banks or lake 


ore 


are 


unste; 
to crawl among st 


shores—hence their common name Mating 

takes place on the ground 
Adult mayflies do not feed~there is little 
Some 


need since they live for so short a time. 


feed either, while 


adult stoneflies do not 
others may occasionally take flower pollen or 
perhaps algae scraped from stones 

The female mayfly lays her eggs afterr 
in the nuptial swarm. The method sf 
varies from species to species: some drop the 
eggs straight into the water, others settle on 
to the water, dip their abdomen in and release 
the eggs, while yet others crawl down a wa 
plant and deposit the eggs on a submerg 
stone or other object 

There are a variety of different forms of 
mayfly nymph. In still water habitats some are 
burrowers in mud or sand~such as species of 


Ephemera which have shovel-like fore 


> uses 


and dagger-shaped upper jaws for d 

Others, streamlined in shape and le 
clamber about in the vegetation (C/oéon for 
example); members of yet another group 
Caenis—live on the bottom. In fast str or 


nk 
inh 


rivers some, such as Ephemerel 
moss and other plants, while others, Bac 
for example, are active swimming type 
The nymphs can be distinguished easi 
their three long tail filaments. In some 
species, the middle filament degenerates at the 
final moult, and the resulting adult insects 
have only two tails. All the nymphs 3 
tracheal gills situated on the abdominal seg 


nts of the body. In some species these can Above: Adult sto 
absorb oxygen directly from the water Dinocras cephalotes wit 
whereas in others serve only as empty nymph case. The 
paddles which maintain a constant flow of !S about 15-20mr [ 
water over the body ation takir long. The nymph, | r 
feed mainly she aot EF oUt an the 


ly developed adult ( 


which mou 


This moulting of a winged 


give a true ad 


e is unique to mayflies. body 


The whol 


the wings 


of the subimago, includir 
ed in a transparent skin which dulls the 
After a this 


moulted and the f 


few hours skin Is 


| colouring and gliste 


colouring 


wings are revealed 


Most 
polluted lakes or 


bottoms for 


y nymphs require c 


streams with 


stone! 
Above: Stonefly nympt 
Perlodes micracephala. 
20n 


y rivers and streams 


fast-flow 


successful 


in) long. 


The adults emerge and mate mainly be- 
March and August. Stonefly 
er with a sticky substance, a 


twee 


attached in a mass to the tip of the female 
abdomen and she runs along the water or dips ¢ 
the abdomen into it so that the egg mass 
breaks up and the eggs sink to the bottom 
from three 


The nymphs hatch in anyth 
weeks to three months, depending on the 
they under stones, in 
in the sand or gravel at the 


species, and live 
vegetation or 
bottom of the stream 

These nymphs can be distinguished by theit 
two long tail filaments and by their slow 
creeping, rather sluggish movement when dis- 
turbed. Smaller species are mainly herbivor 
ous, while larger ones tend to be carnivorous 

In larger species of stonefly~ Perla and 
Dinocras for example-the nymphal stage 
ears, but in smaller species 


Above: Adult female stonefly 
Perlodes microcephala with 
wings outspread. By contrast 
with the female, the male has 
no wings and cannot fly. The 
female, however, is reluctant 
to take to the air and has a 
weak flight. 


this stage lasts a year. When the nymph is 
ready to emerge, it crawls out of the water up 
a plant stem, stone or perhaps the support 
of a bridge, Its skin splits down the back of 
the head and thorax, and the adult insect 
draws itself out slowly and laboriously 


may last for three 


by 
a 
=a 


meadows only contain a few grasses and little wild 


A true meadow is a field in which the grasses 
and other plants are allowed to grow up in 
the summer and are then cut for hay. Often, 
however, the word meadow is used for any 
kind of grassy field, and in order to distinguish 
the true meadows it is better to refer to them 
as haymeadows or simply hayfields 

Haymaking is the traditional way of 
obtaining winter feed for cattle and other 
livestock, and it has been carried out for 
turies. The gra: nd associated plants 
it while they are still green, and trad- 


This Perthshire haymeadow 
is being baled in early July. 
The hay is first cut and left to 
dry on the ground. 
Depending on the weather, 
this may take a few days or a 
couple of weeks, The 
meadow can then be left for 
a second crop of hay or for 
grazing, or might even be 
ploughed up and sown with 
an arable crop. — . 
Sees ab: 


~ begins. Some auturmn-fi 
as the meadow saffron 


plants are smaile 
ing of a ha 

any spring flowe 
lows and to set their 


© 


which appears in Sept 
affected by the hz 7 


haymeadows 


ing perenniz 
as well. Even me 
and again after | 
the rich plant life of the 

Ancient meadows | d 
hay yields resulting n 
provements such as drair id 
fertilising, it is perhaps st 
are any ‘unimproved’ mead But 


there are a few ancient meadows which have 
probably never been ploughed, drained, or 
fertilised. They have always been used as 
hayfields and they carry the very wide range of 
plants associated with the traditional man- 
agement. Most of them are to be found in the 
upper parts of the Thames Valley and in 
Suffolk, usually on the moister soils of the 
valley bottoms. Some of the old Thames 
Valley meadows are Lammas Lands, on 
which the villagers have grazing rights after 
haymaking (Lammas was a harvest festival 
that took place on the first of August). The 
farmers also take the hay on an allotment 
system, and the complex legal situation con- 
cerning ownership has deterred anyone from 


Leys—ie fields which are 
ploughed and sown with a 
few grasses—have a bluish 
tinge, quite different from 

the yellowish green of 
traditional meadows. This is 
largely due to the amount of 
fertiliser sprayed on them 
This one, left, is sown with 
perennial rye grass 
Traditional meadows, such as 
the Teesdale one, below 
allow several species of grass 
and wild flowers to grow 
together. Here you can see 
red clover, yellow rattle 
oxeye daisies and buttercups 
among the grasses 


2 meadow brown 
commonest of 
butterflies, j 
from 


aymeadow 
on the wing 


June until August, The 
eye spots on the corner of 
each wing ac Jecoys for 
predatory birds, leading th 
away from the fly's 
more vulnerable head 
Meadow browns have beer 


trying to improve the meadows wit 
benefits to the wild flowers ar ) 
uion in general. El 
meadows have surv 
ers have been conte 
methods of hayfi 
meadows 


these 
reserves 
The most famous flower associated with 
old lowland meadows is the fritillary, also 
known as the snake's head fritillary because 
of the resemblance of the 
a snake’s head. Once known in at leas y 
Britain’s counties. bulbous. 


grows wild in no more than 


1opened 


this 


ows, but where it does survive it can often be 
seen in immense numbers 

Other spring-fi 
larly in ancient haymeadows 
flower, cowslip, dandelion 
early-purple orchid and green-wir 


>wering species found regu 


include cuckoo 
wild daffodi 


2d orchid 


These all scatter their seeds before the hay 


crop is en. Later-flowering species which 
occur regularly include yellow rattle, oxeye 
daisy, red and white clovers, and pepper- 
saxifrage. The latter is a yellow-flowered 
umbellifer and it is one of the first species to 
assland is ‘improved’ 

plants survive 


disappear when the g 

These summer-flowerir 
under traditional haymeadow management 
because they can throw up a second crop of 
flowers after the cut in meadows which are 
not grazed. The cut is usually fairly high 
about 3-4in (8-10cm) from the ground—and 
it stimulates fresh growth from the base 
Some of the plants can also set a certain 
amount of seed before the hay is cut. Late- 
flowering species are not common on Lam- 
mas land because of the grazing but ungrazed 
hayfields may carry the beautiful meadow 
saffron 

Swarming with life Animal life is abundant 
in ancient meadows, but none of the animals 
is confined to these old grasslands. Among 
the larger animals, rabbits are the most com- 
mon so long as there is sufficient cover for 
them along the edges of the fields. Hares also 
frequent the meadows, and large numbers of 
voles inhabit the turf. Skylarks nest on the 
ground, and many other birds, including 
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kestrels, come to th 
It is, however, the smaller a 


insects and ot r 


hayr I 

numerou I 
butterfli j r 
mall he t I 
the b 1 
mon bluc, wi i 
foot-trefc 1 1 I 
copper ) I 

i Gra 
caterpillar ‘ 
summer, and TUsse S em W i 
beetles and hoppers. Bur uzz fron 
flower to flower I 
pollen, and many nest 
among the ba of the g 
abundant everywhere, f 
variety of insect life. The 
out the year, but their shee 
on autumn mornings wt 


Limestone meadows The dales ¢ 


and other parts o 


very special kinds o eadows \ 
extremely rich variety of flowers. 
meadows occur on limestone at alt 
between about 210 and 3001 ind 
1000ft) and, like the lowla ea 

have been cut for hay for hundrec 

They are heavily grazed in spring 


flowers are at their best in June and July 
Because of the spring grazing 
has not grown enough to be cu 


well into July, and by then 


egetatior 


unt 


flowers have set seed a 
survival in the 


flowers are r 
found in the low 


some more northern speciali 


bous and meadow 


isies, dandelions and yarrow 


crane’s-bill, globeflower, and melancholy composition of these grasslands 
thistle. Several southern flowers, such as the 1 the soil and also on the r ve 
fritillary and the green-winged orchid, are grazing and cu The insect 


absent from the northern meadows ife in them is sim 
The mammal and bird life in the 


e more 


flowery meadows, but there are fewer species 


The most productive fields 


meadows is very similar to 


ure the temp: 


meadows, but there are d in the orary meadows known as leys~meadows 


insect life. In gener nd re-seeded ever 


cause of the colder which are plot 


climate, there are fe 


n few years ich of today’s hay is grown 


meadows, but there are some such as the 


er species in the north: nd 


They are sown with just a few (or 
metallic-coloured click beetles (Corymbites) only one) of the most nutritious and 


Main grasses in ancient 
haymeadows 


which are particularly characteristic of the growing grasses, with or without cl 
dales Perennial rye, 1 

Improved meadows Most meadows have othy and me 
been improved by ¢ 


application of fer 


alia 


rye, cock’s-foot 


low fescue are the mair 


ainage and by the re 


lar used for leys. Compared with th 


lisers. These 


ve in- already described, they support li 
i expense of the wild _ life; eve; 


flowers. They all belon 


creased hay yields at t 


isshoppers shun the t 


to the immense — stands o 


grass because they need to 


category known permanent grassland eggs in bare patches of soil 
which includes the grazing pastures. Many Although leys are highly productive at 
fields are both cut for hay and grazed. Some- first, ‘weed’ species gradually invade them 
times there is more than one hay cut in a year ind reduce the hay quality after three or four 
Although more plentiful than the hay from __ years. The leys are then usually ploughe 
unimproved meadows the hay fromimproved and re-seeded or planted with other crops it is coumarin that give 
meadows still contains many plants such as such as cereals. If they are left for eight years ew mown hay, {ts SEP! 


bent grasses which are of poor nutritional or so, many of the better grasses are replaced 
value to the livestock. Other plants include by bents and other less n 


tritious species 
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BASKING 
aE Oa pl NET 
FOR ENERGY 
In summer you may chance 
upon the common lizard 
basking in the sun. It i i 
blooded animal and needs the 
sun’s warmth to rouse it from 
its sluggish overnight state so 
that it can begin hunting 


Bearing live young With the exception of 
the adder, other British reptiles are not as 
tough as the common lizard and are there- 
fore restricted to lower altitudes and latitudes 
where they are less exposed to cold. This is 
because these other reptiles are ‘oviparous’ 
species, laying fairly thick-shelled eggs that 
depend on a sun-warmed nest for incubation 
and hatching. But with common lizards and 
adders, the embryos develop inside the 
female's oviduct so that the baby lizards are 
born fully formed 

Basking in the sun The first lizards to 
emerge from their winter hideouts in spring 
are rather sluggish at first, especially in their 
hind quarters. Until spring temperatures 
rise, the lizards tend to get out and about late, 
and retire early, thus capitalising on peak 
sunshine hours to bask and hunt. Common 
lizards stick to a fairly small area which 
nevertheless provides plenty of places to 
hunt, bask and sleep. In one study, the 
longest total movement a lizard made in a 
day was a 17 metre (55ft) sortie along a 
fence-line in the morning, and the same 

distance back again in the afternoon 

Common lizards bask in places that are 
sunny, on the surface of a stone, post, tree- 
trunk (lizards are good climbers) or a bank 
Basking, sometimes with the soles of the feet 
upturned, is not some form of idling but vital 
if the cold-blooded common lizards are to 
warm their bodies to about 30°C (54°F) 
This is the temperature at which they can 
actively hunt and escape from danger. When 
their temperature falls below about 27°C 
(49°F), common lizards make no attempt to 
feed 

The best time to look for these lizards, 
therefore, is a warm sunny day. They come 
out at about 8.30 to 9am (about one hour 
later in spring and autumn), to begin sun- 
bathing—rather like cars having their batteries 
charged. They often use a communal basking 
site, their shining bronzed bodies, sprawled 
over a gnarled tree-trunk or pile of fallen 
leaves, forming a tapestry of colours. Except 
for the occasional flick of a forked tongue, 
the lizards appear almost comatose; but pass 
a shadow over them with your hand and they 
will suddenly dive for cover. : 

Early in the morning the lizards occasion- 
ally pause to lick dew off the blades of grass 
Moving through dewy vegetation chills the 
lizards’ bodies however, so their early sorties 
are brief, with basking bouts in between. As 
the morning proceeds, foraging trips get 
longer—while sunbathing sessions get shorter. 

If it is too hot however, they seek shade. 
On the other hand, when there is little 
sunshine, they emerge late and hunt sporadic- 
ally; on dull and cold days they spend the 
whole day fasting in their “dormitory’—a 
hole in the ground, a rock crevice or under a 
log or stone. Such sleeping places are not 
exclusively owned, however, and a lizard 
may use several different ones, 
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Hunting for food Once primed for action, 
the lizards make their first short sallies in 
search of food. Hunting is performed by a 
Tun-and-lunge technique, interspersed with 
spells of sit-and-wait. They catch their prey 
chiefly small, soft-bodied intertebrates such 
as aphids and spiders—in their jaws and kill 
them with sharp teeth. Common lizards also 
devour small caterpillars whole, but chew 
larger ones and spit out the tougher skin; they 
rarely eat ants, however 

Pursued by foes While hunting or basking, 
lizards may themselves fall victim to adders 
and smooth snakes. Grass snakes, hedgehogs 
and birds also occasionally prey on them 
Common lizards swim well and have been 


Top above: At birth the 
young are enclosed in a 
thin shelled capsule. By 
actively wriggling its body 
the young lizard bursts out 
within a minute of birth 
Each offspring is a perfectly 
formed 3:7-4:7cm (1}-2in) 
replica of the adult, though 
somewhat darker in colour. 
Above: Lizards leave few 
tracks because they are so 
light, but on this sandy 
surface the characteristic 
trail is clearly visible. 


known to take to water when chased by an 
adder. One such lizard being pursued stayed 
submerged for nine minutes—a good method 
of escape since adders generally shun water. 

Tails apart Beating a hasty retreat is the 
common lizard’s normal defence, but like all 
lizards, it can also shed its tail. If you happen 
to see a predator attack a lizard, the tail 
may appear to snap off. This is not the 
case however; the lizard deliberately sheds it 
-pinching it off by muscular contraction. 
Each of the vertebrae in the tail has a cross- 
wise fissure, along which the tail can be bro- 
ken. 

The sight of a disembodied tail still wrig- 
gling might appear as an alternative morsel to 
a would-be predator, and possibly distract it 
long enough for the lizard to escape. If you 
pick up a lizard awkwardly, and the tail sud- 
denly detaches itself, the effect is both 
startling and disconcerting. However, you 
should be able to pick up a lizard without 
this happening if you handle it with care. 

Apart from looking rather unsightly, the 
lizard is none the worse for its experience. 
Over the next few weeks its body carries out 
a remarkable repair job: the lizard regener- 
ates a stumpier version of its former tail— 
stiffened by cartilage—and may conceivably 
repeat the process, should another portion of 
its tail be snapped off subsequently. 

Mating and breeding Rivalry for mates 
occurs in April and May, and fighting during 
this time accounts for some lost tails. Male 
lizards fight over a female, but rarely inflict 
more than superficial damage on each other. 
Courtship itself may appear to us a fairly 
artless affair; without any courtship display 


the male seizes the female near the back of 
her head with his jaws, and twists the under- 
side of his body to couple with hers. The 
female seems to suffer no harm from this. 

Birth and growth The female's gestation 
period depends on the prevailing weather. A 
hot sunny summer hastens the development 
of her eggs, while cold conditions retard the 
Process. She is usually ready to give birth by 
July in the south, and by August in the north. 

The common lizard’s embryo, like those of 
other reptiles, still relies on warmth from the 
sun to provide the right temperature for 
development; but in the common lizard’s 
case, this warmth is absorbed through the 
pregnant mother’s body wall. The female 
absorbs heat by regular sunbathing, giving 
her greater control over the temperature of 
her developing offspring than if she had 
laid eggs as soon as they were formed. 

The female common lizard seeks a moist 
cavity in the ground in which to bear her 
young—3-15 depending on her age. She may 
take several days to lay a large number 
Neither parent takes any further interest 
once the female’s labours are over. 

The young are not born entirely free as the 
Name viviparous suggests—each one is en- 
cased in a thin transparent membrane from 
which it breaks out almost immediately, A 
few breaths, and it is able to run about and 
catch insects. Baby lizards are vulnerable to 
birds, toads and even shrews. Those that 
survive high summer retreat to the relative 
safety of their winter hideouts (see page 56), 
The males need to survive two winters before 
they reach sexual maturity while the females 
take three years to reach breeding condition 


On the track of lizards 

Old railway lines and embankments are 
excellent places to look for lizards ‘at 
home’. The sloping, grassy embankment, 
and the stones and sleepers of the disused 
track warm up rapidly in summer 

providing abundant basking sites. The 
lizards breed, sleep overnight and 

hibernate under the railway sleepers, and in 
crevices beneath chunks of clinker. The 


stones between the sleepers are good 
places for lizards to catch wolf spiders, and 
the grass provides aphids and grasshoppers. 
Lizards do not defend territories, as such, 
so home ranges are not exclusive to one 
lizard. They may also move outside their 
boundaries to pursue prey; so there is 
usually more than one lizard in a home 
range—especially in the mating s@a 
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Common lizard 


_ feddish 
belly 


swelling” 
(sexual organs} 


body colour 
of both sexes 
may vary to 
dusky green 


yellowish 
belly 


spreading toes 
with longclaws 
for clim 


Above: At a glance adult 
male and female common 
lizards are hard to 
distinguish in colour and 
size. Males, however, usually 
have darker pigmentation on 
their backs, and are reddish 
on their bellies (the females 
are yellowish) and the dorsal 
stripe tends to be interrupted. 
The base of the male's tail 
has a swelling which houses 
the sexual organs. 
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It is sometimes thought that 
the strawberry gets its 
common name from the 
traditional practice of using 
straw to protect the 

ripening fruits. (The name 
streawberige was used by 
our Anglo-Saxon forebears 
nearly a thousand years ago.) 
Ripe strawberries have to 

be hand-picked with care 
and are marketed in punnets 
Berries for jam making are 
picked into larger containers. 
Research workers are trying 
to develop a picking 
machine. 


STRAWBERRY 
FIELDS 


It’s 


trawberry time again. Once you could only say that during 


Wimbledon fortnight in June. Now, thanks to modern varieties 
and techniques, strawberries have a longer season. Although 
strawberry growing is not easy, there is no other fruit that can be 
brought into bearing and profit so quickly. 


Few visitors to the countryside in summer can 
Miss seeing strawberry fields and the notices 
inviting people to pick their own fruit or 
purchase from the wayside stalls or farm 
shops. Strawberries used to be thought of asa 
short-season luxury; but today a combination 
of new varieties and modern techniques has 
resulted in the fruit being available over a 
much longer period. 
_ The evocative name Fragaria, meaning 
fragrance, is the generic name for the straw- 
berry. The native British strawberry, F. vesca, 
(see right) produces Sweet-tasting berries, 
but they are too small for cultivation 
Strawberries differ from other fruits grown 
commercially because they are short-lived 


herbaceous plants, in contrast to long-lived 
woody perennials such as currants, goose- 
berries, apples and pears. Strawberries can 
be grown in any part of the country, provided 
the soil is reasonably fertile 

The cultivated varieties have been devel- 
oped from two wild species growing in the 
American continent, F. chiloensis, first intro- 
duced here in 1714, and F. virginiana. Plant 
breeders still occasionally use the original 
parents in their development programmes 

Many new varieties of strawberry were 
bred in Scotland. These have been given 
names from the romances of Sir Walter 
Scott—for example Redgauntlet, Talisman 
and Montrose. 


At the other end of the country, in the 
Tamar valley between Devon and Cornwall, 
many of our earliest outdoor berries are 
grown. There are also large plantations in 
Kent, Norfolk and Essex. In some areas of 
Somerset early crops are produced, while 
around Wisbech in Cambridgeshire most 
berries are grown for processing 

The strawberry grower’s year starts in the 
late summer and autumn when the new 
plants are set out—about 10,000 to the acre 
on fertile land. To give the season an early 
start, some plants are grown under continuous 
polythene tunnels supported by wire hoops 

Most strawberry plants are allowed only 
three fruiting years because cropping and 
fruit size diminish as the plants become older. 
Growers replant about one third of their 
total acreage per year. If the grower plants 
early enough, using pot-grown plants and 
irrigation, he can allow the plants to fruit 
the following summer; otherwise the flowers 
are remcved in the first season 

Growers take great care to plant healthy 
runners, free from virus diseases. This means 
that there is a flourishing industry engaged 
in raising healthy strawberry plants, often in 
districts well away from the growing areas, 
to reduce the risk of disease transmission by 
aphids. 

Apart from virus diseases there is the 
problem of fungus, especially Botrytis cinerea 
that causes the well-known grey mould which 
is common on ripening berries, particularly 
in wet summers. Growers spray with fungi- 
cide early in the season to control the mould, 
and aphids are usually controlled by insecti- 
cides at the same time. Field hygiene is also 
important, and once the berries have been 
picked growers sometimes set fire to the 
straw that has protected the fruits. This 
destroys the old foliage without harming the 
new crowns. 3 

The high point of the year is the picking 
period, on which all else depends. The first 
berries ripen in the open about a month after 
the flowers appear. Sometimes the season for 
unprotected crops is very short, so it is 
usual to grow more than one variety to give 
Succession. Redgauntlet has the added ad- 
Vantage that in the south of England it 
flowers again in August and fruits in early 
autumn, 

The most widely planted variety is Cam- 
bridge Favourite, followed by Redgauntlet 
and Cambridge Vigour ; ‘ 

Smallholders find the strawberry a good 
top to grow because it comes into bearing 
quickly and can be sold direct to the consumer, 
thus saving marketing and transport costs. 
However, when strawberries are grown cont- 
muously on the same ground, persistent 
diseases such as red core can be extremely 
damaging. Spores of this dangerous fungus 
hae in the soil for up to 25 years, 
the pita to active life when stimulated by 

ing of a new crop. 


idea 

Above: A strawberry 
plantation with the fruits 
protected from weeds and 
pests such as slugs by 


sheets of plastic 


Left: The tiny ‘seeds 
embedded in the flesh of the 
strawberry are the true fruits. 
The chemicals produced in 
the fertilised 
flesh to swell. If some of 
these seeds are not fertilised 
then the berry is malformed. 


cause the 


The wild strawberry (F. vesca) 
The wild strawberry is a low-growing 
plant, rarely exceeding 20cm (8in) in 
height. It spreads over the ground by 
sending out runners from its woody 
rootstock. They sprout roots and leaves at 
intervals along their length. The toothed, 
three-lobed leaves, borne on hairy stalks, 
are dark green above and pale silvery green 
below. The first flowers appear in April on 
erect stalks, and the five white petals are 
set in a crown of numerous green sepals. 
After fertilisation the petals fall and the 
sepals curl backwards as the fruit ripen. By 
June the fruits have swollen and turned 
bright red and speckled with small light 
brown seeds protruding from the juicy 
flesh. Birds and mammals eat the fruits, 
and disperse the seeds in their droppings. 
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The roe deer, smallest of our 

native species, is a shy animal, 

hiding away in the woods. But 

in July, when breeding starts, 

the buck is less cautious and 

may be seen pursuing the doe 
at all hours. 


The graceful roe deer, smallest among our 
native species of deer, is found in most of the 
forested areas of Great Britain with the 
exception of Wales and Northern Ireland. 
It is as much at home in the sombre conifer 
plantations of the Scottish highlands as in 
the open hazel thickets of southern England. 

Without practice in spotting them, roe 
deer can be difficult to see, even in the open. 
This art of remaining ‘invisible’ is one of 
the qualities that has earned them the nick- 
name, ‘Fairies of the Woods’. A single thistle 
can be enough to break up the deer’s out- 
line and, once suspicious, the roe may stand 
motionless until quite certain that its pres- 
ence has been discovered. Only then will it 
bound away, displaying a prominent patch of 
light-coloured hair on the rump. This hair 
can be puffed up as an alarm signal to other 
roe in the area. 

Identification The actual size of these 
little deer is deceiving. Although the bucks 
weigh less than a large dog, and are little 
more than 60cm (24in) in height at the 
shoulder, they often give the impression of 
being much larger, possibly because of their 
graceful build and fine bone structure. 

The roe can be distinguished from the 
similar-sized muntjac (barking deer) by its 
lack of spots and absence of tail. The bony 
points (pedicles) from which the antlers 
grow are short by comparison with those of 
the muntjac. 

A typical adult roe buck has antlers with 
three branches or points on each side, 
making six points in all. The total length may 
be as great as 30cm (12in). The size and the 
number of points depend more on feeding 
and health than age and heredity. 

In the early part of the year, while the 
antlers are still growing, they are covered 
in furry skin (velvet). When growth is 
complete, the antler hardens; the velvet dies 
and is tubbed off by the buck. He does this 
by Scraping his antlers up and down on a tree 
of a Suitable size; this action, which is 
Fan as fraying, damages the bark and may 

istort or even kill the tree. Even after the 
antlers are cleaned of velyet the buck persists 
in this activity, which is ritualised into a 

emonstration of aggression. 
f Telltale signs In woods inhabited by roe, 
nee of their Occupation are everywhere for 
hone with eyes to see them. Their cloven 
ie ies leave tracks (slots) in muddy places 
on their favourite paths. Well-trodden 


tracks may sometimes be seen around a single 
tree or bush, especially in summer. These 
are known as ‘roe rings’ and may be related 
to courtship behaviour. 

When the deer have been running or jump- 
ing, the marks of the two dew claws, vestigial 
digits slightly above the hoof, may also 
register on the ground. If disturbed, roe 
make off in a series of terrific bounds and 
up to 16 metres (17 yards) may be covered in 
a single spring. 

In forest rides, your eyes may be attracted 
by the peeled stem of a small tree or shrub 
where a buck has been marking his territory 
At the base of the tree there is often a tri- 
angular scrape where his flailing forefeet have 
dug into the earth. If you look more closely, 
you may see his signature in the shape of a 
hoof mark stamped clearly into the centre of 
the scrape. 

Other bushes and low-growing herbage of 
all kinds may have been nibbled. If there 
seems to be an inexplicable lack of leaves up 
to a certain height from the ground, the 
reason is that deer have eaten everything 
within their reach. This is called a browse 
line, and whenever you come upon one that 
is about one metre (roughly three feet) high, 
you can be fairly sure that roe are numerous 
in the area. 

Territories Unlike the larger breeds of 
deer, roe do not normally form herds but live 
on their own or in small groups, unless they 
are forced in winter to congregate in the 
limited areas where there are food reserves. 
From about April to August the doe and buck 
each have their own territories, which may 
overlap or be quite separate. The doe’s 
territory may overlap with that of several 
bucks and vice versa. Parts of the doe’s 
territory may also be shared with other 
females. 

The buck defends his territory vigorously 
against other bucks by aggressive displays of 
barking, fraying and scraping up moss and 
leaves with the forefoot. Fighting between 
two evenly matched bucks can occur in 


The fawn is born with a 
sandy brown coat, flecked 
with black and blue, and 
liberally splashed with 
white. The spots gradually 
fade, and disappear after 
about three months. 


ROE DEER (Capreolus 
capreolus) 

Weight Male (buck) 26kg 
(57Ib). Female (doe) 24kg 
(52Ib) 

Height (to shoulder) Male 
64cm (25in). Female 63cm 
(24in) 

Colour Winter: greyish 
brown. Summer: sandy/foxy 
red 

Breeding season young 
born mid-May to mid-June. 
Gestation 5 months, 
preceded by 5-month period 
of delayed implantation. 

No of young (fawns) 1-3 
Lifespan Average 3 years. 
Food Brambles, broad-leaved 
tree twigs, herbs. 
Predators: Adults: Man 
Fawns: dogs, foxes. 
Distribution Widespread in 
Scotland and north of 
England. Also present in 
south of England and East 
Anglia, (See map below.) 


Roe deer in summer and winter 


In winter the coat is greyish brown. The 
rump patch is a distinctive white or light buff 
In the male, this patch is oval. In the female, 
it is an inverted heart shape and includes a 
small brush (anal tush), Some adults also 
have light patches on the neck. 


indented 


‘distinctive rump patch 


brush of hair 


In summer the coat varies from a 
sandy to a foxy red. The rump patch 
is an inconspicuous pale lemon 
yellow, and the new growth of 
antlers distinguishes the buck from 
the doe. A typical roe buck has 
antlers with forward and rear points 
‘on each side, making six points in all 


fump patch inconspicuous 


summer. Although this usually takes the 
form of a pushing match, with the loser soon 
disengaging and bounding away, fights to 
the death sometimes occur. The victim is 
nearly always stabbed repeatedly, even after 
he is lying prostrate on the ground. In spite of 
the simple form of their antlers, two roe 
bucks occasionally become entangled during 
a fight and, if they are unable to disengage, 
death for both adversaries is inevitable. 
Ideally, a roe territory should contain 
ample food and cover, with some open space. 
The size of the buck’s territory depends not 
only on the density of deer in the area, but 
also on visibility. In thick woodland, he 
may have only a couple of acres, while in 
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(growing points) a 
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rump patch 
inconspicuous 


First antlers may be simple 
spikes, as in the case of this 
yearling buck, or have 
forward points. Occasionally, 
they may have rear points as 
well. Usually, six-point 
antlers are not grown until 
the second year of life. The 
nubbly effect (pearling) is 
particularly pronounced in 
the roe deer. 


more open moorland, where visibility may be 
several hundred yards, he can defend a much 
larger area from incoming bucks. 

Eating habits Like all deer, roe are rumin- 
ants. They generally feed at dawn and dusk, 
resting between these times to chew the cud 
In undisturbed areas, feeding and rumin- 
ating take place throughout the day 

Roe are primarily browsing animals rat} 
than grazers, preferring twigs to grass, Ti 
are, however, far from fussy in their choice 
foods. Probably their favourites are the 
and leaves of brambles (or roses, if the 
get them!), and the leaves of willow, ro 
hazel and other broad-leaved species 
also eat conifer needles and buds, espe 
the softer varieties such as cypress 
Douglas fir. 

Roe deer can also be seen grazing in fick 
particularly in spring when food in the w 
is still scarce. They have been known 
mushrooms and hedge fruit, as well as rm 
herbs. 

Breeding cycle The mating season « t 
of the roe is in late July and early August 
One of the strangest features of the br 
cycle, unique to this species, is that the 
ised egg does not immediately imple n 
the uterus wall, but stays free-f 
increasing only gradually in size, until Dec- 
ember when implantation takes place. After 
that, development at the normal rate leads up 
to the birth of the fawns in late May or 
early June. The total gestation is therefore 
10 months, although the female is only 
visibly pregnant for about half that time 

Does usually give birth to twins. 


but 


triplets are not uncommon, and singles occur 
in areas of poorer feeding. The fawns are 
born with spotted coats which camouflage 
them as they lie motionless in the dappled 
shade of the trees. By the time they are about 


HN Seti) 


ey. me 


three months old, they have acquired the 
normal adult coat and, apart from being 
lighter in build, may be difficult to distin- 
guish from their parents. 

Male fawns sometimes grow tiny spikes or 
buttons of antler in December of their first 
year. These are hard and clean in January 
and are shed early in February, when the 
regular yearling antlers begin to grow 

A heavy toll The survival chances of the 
young roe are poor. Mortality in the first 
year may be as high as 50%. Some fawns, 
particularly young ones, fall victim to foxes 
and dogs. The doe defends her young 
vigorously against these predators, but she 
can do nothing to protect them against 
disease. In areas heavily populated by roe, 
parasitic pneumonia, caused by lung-worm, 
can kill large numbers of fawns in early spring 

In May, when the new season’s fawns are 
due to be born, the buck and doe drive out 
their young of the previous year The banished 
yearlings then have to wander about until 
they find somewhere else to live. In the 
meantime they are exposed to increased risks 
from cars, dogs and, not least, from people 
who have shooting rights over the land they 
cross, 

Friend or foe? The roe’s liking for newly- 
Planted forest trees, for both fraying and 
browsing, has brought it into sharp conflict 
with landowners. In the past, the deer 
Population was kept in check by bears and 


with the absence of these natur 


wolves but 


predators, this is now the job of the fores' 


If roe deer were to become completely 
protected they would soon become an 
bearable pest. As it is, with 
Management, we can expect these grac 
inhabit woods for m. 
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GLORIOUS 
GRASSLAND 
ORCHIDS 


Exquisitely constructed, most 
subtly coloured, and adapted 
to fascinating pollination 
procedures, orchids—rare or 
common~are a superb asset to 
the British flora. 


Orchids have long fascinated man, not only 
for their marvellous shapes and colours, but 
also for their sexual connotations: the name 
comes from the greek orchis and means 
testicle plant, because many species have two 
underground round tubers. It was tradition- 
ally believed that the dark, old and shrivelling 
tuber could inhibit man’s sexual drive, 
while the newer, lighter-coloured tuber stimu- 
lated him. In fact the old tuber stores food 
being used to produce leaves and flowers 
and the younger tuber accumulates food 
to use in the following season. 

There are more than 25,000 species of 
orchid in the world, making the Orchidaceae 
one of the largest flowering plant families. 
Forty-nine species grow in the British Isles. 
Of these, many are also widely distributed in 
Europe and areas as far away as Iran, 


Early spider orchid 
(Ophrys sphegodes) 


in southern England. 
Ht 25cm (10in) 


370 


flowers April-June in grassy 
areas on chalk or limestone 


Siberia, the Himalayas and other parts of 
Asia. 

Some species, such as the common spotted 
orchid, thrive here in a variety of habitats, 
often in profusion. Others, such as the bog 
orchid, have a restricted distribution. Our 
most famous and spectacular species, the 
lady's slipper, is now all but extinct, apart 
from a secret site in Yorkshire where it is 
zealously guarded. The military and monkey 
orchids are also protected by law. 

Most British orchids flourish on soils over- 
laying chalk and limestone. You can find 
particularly colourful and fascinating species 
on the north and south downs of southern 
England, the limestone escarpments of north- 


Fly orchid 
(Ophrys insectifera) 
flowers May-July in 


or limestone. 
Ht 40cm (16in) 


woods, copses, grassy 
places, fens, on chalk 


Pyramidal orchid 
(Anacamptis Pyramidalis) 
flowers June-Aug on chalk 
or limestone grassland and 
calcareous dunes, 

Ht 50cm (20in) 


Right: Common spotted Looking at an orchid flower 


orchid (Dacty/orhiza (Dactylorhiza fuchsii) ua 

fuchsii) flowers June-Aug roar sepal 

‘on grassy slopes, in woods, 

meadows, marshes, base- Sepal 

rich fens. Ht 35cm (14in) : 
columns hg 
support close up of 

Below: Bee orchid male and pollinia—massed 

(Ophrys apifera) flowers female reproductive pollen grains 


June-July in pastures, fields, poe: 


copses, especially on chalk 
or limestone. guide markings 
Ht 45cm (18in). 


labellum—landing 
platform for insects 
which attracts them 
to nectar within 


spur containing nectar the spur 


Right: Lizard orchid 
(Himantoglossum hircinum) 
flowers May-July in woods, 
grassy areas, especially on 
chalk or limestone 

Ht 40cm (16in). 


Left: Man orchid 
(Aceras anthropophorum) 
flowers June-July in 
grassy places, sometimes 
in scrub and open 
woodland, on chalk. 

Ht 40cm (16in) 


Right: Fragrant 
orchid (Gymnadenia 
conopsea) flowers 
June-Aug on chalk, 
limestone, in fens, 
marshes. Very fragrant. 
Ht 40cm (16in) 


Right: The man orchid 
which has a labellum shaped 
like the trunk, arms and legs 
of a man, is one of our 

more common species that 
thrives on chalk or limestone 
soils 


Below: The fly orchid. 
Pseudo-copulation is one 
of nature’s most ingenious 
ways of ensuring cross 
pollination: a male fly or 
wasp is attracted by the 
colour, shape and scent of 
the flower. Mistaking the 
flower for a female insect, 
the fly attempts to mate with 
it, and in doing so dislodges 
the pollinia (massed pollen 
grains) which become 
attached to its body and are 
then transferred to another 
flower of the same species. 


ern England, and the Burren 
western Ireland 

Orchid flowering times are erratic: many 
species do not flower for several years after 
germination of their seeds. Once established, 
some, such as the fragrant orchid, may 
produce carpets of glorious pink-purple 
blooms in one year, but the same site may 
only have a few flowers the following season 

The seeds of most flowering plants ger- 
minate by using up their food reserves and 
then producing leaves so that photosynthesis 
can occur and growth can continue. Orchid 
seeds contain little nourishment. Instead 
it is provided by a fungus in the soil that 
surrounds the seed and helps the plant to 


region of 


obtain food from dead organic m 
communal relationship is known a 
root (mycorrhiza) and it may con 
several years—in some cases throug} 
orchid’s life—and explains why 
such as the pyramidal orchid 
several years developing their 
before producing leaves and flow 

Orchids are 
seed leaf. The leaves are gener 
straight parallel veins. All Br 
ground-dwellers, although troy 
tivated species may be tree-dwe 
on stones. 

Orchid flowers are more sp 
most flowering plants, althou 
some resemblance to the lily fam 
the structure of the barren strz 
page 10) with the common s, 
(see page 371). The barren straw 
regularly shaped sepals and pe 
the outer portion of the flower (the 
and separate stamens and pistils. 

The common spotted orchid, like al! o 
has three outer sepals and_ thre f 
petals, forming the perianth. The 
petal (labellum) is enlarged and is 
distinct in shape and colour. It is the 


monocotyledon: 


ing stage for pollinating insects. The t 
the lip extends backwards into th 
which usually contains nectar 

On close examination you car 
sexual parts differ from those 


flowers. The stamens and pistils are f 
form the column, which lies above th 
Only orchids have this column. T 
grains are massed together or 
shaped structures (pollinia). 

Other orchids, whether exotic 
species, or the more modest British specie: 
have a similar basic structure. The 
is invariably one of the most disting 
features and attracts pollinat 
lizard orchid’s labellum, for example, 
long trailing ribbon-like central lip that 1s 
coiled at first but gradually unfurls: it is 
sometimes known as the tadpole orchid. Th 
fragrant orchid has a broad labellum on whic 
night-flying moths and butterflies land tc 
probe down the deep slender spur for nectar 

Pollination In southern Europe many oF 
chids and particularly Ophrys species ¢ 
pollinated by bees and wasps by a process 
known as pseudo-copulation (explained in 
greater detail in the photo caption, far left) 
This is less common in the British Isles and 
the spectacular bee orchid is in fact self- 
pollinated : the tips of the pollinia, containing 
massed pollen grains, dangle over the stig 
mas and as the plant moves, the pollinia 
brush the stigma and become attached to it 
The pyramidal orchid is pollinated exclus- 
ively by long-tongued butterflies and hawk 
moths. As they probe the long spur for 
nectar, the pollinia are dislodged and stick 
to the proboscis, and are then transferred to 
other flowers. 


THIEVING “)~ 


The magpie is notorious for its 
habit of stealing other birds’ 
eggs and chicks. You are most 
likely to catch it in the act in 
summer—at other times it eats 
almost anything. 


Magpies are members of the crow family and 
are easily distinguished from their relatives 
indeed from all other British birds—by their 
distinctive black and white colouring 
Whether young or old, male or female, all 
have the same boldly patterned plumage 
which, at a distance, is only black and white, 
without any other colours or even shades of 
grey. The black head, back, wings and tail 
contrast with the pure white underparts and 
shoulder patch Apart from the coloration, 
you can identify magpies easily by their long, 
wedge-shaped tail—half the bird’s total length 

and by their short, rounded wings. 2 

i Nest predators Like others of the crow 
family, magpies will often plunder eggs and 


~ 


“~ 


nestlings of less aggressive neighbours—par- 
ticularly in farmland. Searching methodically 
for a suitable nest-worthy habitat, such as a 
thick, overgrown hedge, a single magpie may 
find several nests in quick succession. When 
a small bird sitting on a nest sees a magpie 
it may ‘freeze’ until the last possible moment 

hoping to be missed. Once the magpie 


Above: You cannot miss a 
magpie—its black and white 
plumage is striking and 
unlike that of any other bird 
in the British Isles 

Magpie (Pica pica). 45cm 
(18in) from beak to tip of 
tail. Resident. Distribution 
see map below 


Magpie distribution 

Magpies are probably capable of living 
anywhere in the British Isles, but the 
present breeding distribution is distinctly 
patchy in northern England and Scotland 
Here persecution from gamekeepers—who 
rear grouse on the moors and pheasants in 
the valleys and dislike the magpie’s habit of 
stealing eggs—is still common. Built-up 
areas with less keepering around cities such 
as Glasgow and Aberdeen act as refuges 
and support expanding populations. Gaps 
in eastern England may reflect changing 
agricultural practices. 


discovers it however, the other bird must 
retreat hastily, and magpies have even been 
seen catching small birds in flight 

Like birds of prey, magpies are mobbed by 
smaller birds that must have no difficulty in 
recognising this particular enemy Large 
birds are generally better off against magpies, 
their nests are only robbed when left un- 
guarded, so the parents sit tight regardless. 

When there is plenty of food, the nest of a 
bird such as the woodpigeon (in which both 
ys) is only uncovered 


sexes incubate the egg 
during the changeovers, so the magpie may 
make several visits before it gets a meal. In 
some other species where only the female 
bird incubates the eggs, she must feed and 
return to the nest as soon as possible, 
especially if the eggs are not well hidden from 
view. In only a few seconds a magpie can 
force its way to a nest and eat or carry off the 
eggs or nestlings—leaving only a few frag- 
ments of eggshell. The magpie’s job is 
relatively easy early in the summer when 
nesting cover is thin and food shortage forces 
many birds to spend more time feeding and 
less time incubating. Fortunately most birds 
can lay another clutch of eggs. 

Wide-ranging diet Apart from this form of 
plundering—which is really a summer side- 
line—magpies mainly eat insects and larvae 
such as ground-dwelling beetles and moth 
caterpillars. However, magpies are opportu- 
nists and take whatever food they find. They 
eat small mammals such as voles and mice 
and also carrion. Magpies also feed on the 
more nutritious parts of plant matter such 
as fruits, nuts, berries and cereal grains, as 
well as on some invertebrates—slugs snails 
and worms~—and a range of household scraps. 
Occasionally you may see magpies perching 
on the backs of farm animals where they 
eat fly larvae and parasitic ticks, as well as 


Below: Magpies find much 
of their food on the ground, 
such as this dead rabbit. 
They walk or hop along the 
surface with the tail held a 
little elevated. 


pluck hair or wool to line 
Nests and young The be 
magpie nests is in the y 


have no leaves. Each spr 
strong tendency to ret 
adding to them or build 
The nests may be renovat 
empty for two months befor 


her 


isolated trees to thick 
thickets at the edge of a 
sea-cliffs. Thou 
rarely easy to reach 

The nest is constructed of stick 
thickly lined with mud ar 
roots. Most magpies also build 
thorny twigs above the nest, leavir 
single, inconspicuous entrance 
The parents, which are said to 
participate in building 

The female lays her eg; 
only one brood per year 
eggs varies from five to eight, though 
ten have been recorded. Only the femat 
incubates the eggs, which take about | 
to hatch. After this both parents ! 
nestlings for three to four weeks. You can st 
family parties of magpies throughout the 
late summer and autumn; and you may SPY 
the young jumping around using their short 
tails to help them balance each time they land 

Decline and rise Magpies are more widely 
distributed in the world than any other crow 
except the raven. In the British Isles, however, 
their distribution has been affected by many 
years of persecution. Shooting, poisoned 
bait and traps have reduced the magpie 
population throughout Si cotland and parts of 
England. In some game-rearing areas It Woe 
eliminated altogether. Though many are still 


wood. 


h easy to see 


gs in April and 
The number ol 


ns 


shot and hung from the gamekeeper’s gibbet 
a substantial recovery has been recorded thi 
century. The introduction of laws prohibiting 
the use of poison and traps 
in game rearing has encouraged increases in 
the magpie’s numbe: 
during the last 40 ye 

Moreover 
survive changing conditions tn 
habitats. They have colonis 


und a decrease 


and range, particularly 


magpies show an ability to 


a variety 


d built-up areas 


as well as open country~a trend that is 


continuing. In Scotland, where there are 
still large gaps in their distribution, the 
magpie has str nolds around cities such 
as Aberdeen, Glasgow and Edinburgh. In 


Ireland, magpies now breed in every county 
as they do in England and Wales. Recently 
the only noticeable declines have been 
country areas of England, particularly in 
East Anglia where the grubbing up of wood- 
land and hedgerows and use of pesticides are 
thought to be the c; 

Distribution The spread of the magpies 
distribution from the natural habitat of 
woodland edge, grassland and farmland to 
the man-made habitat of towns and cities 
reflects the species’ adaptability, From the 
parks and large gardens of suburban London 
they have spread in the last ten years to such 
places as Hyde Park and Buckingham Palace 
Gardens. Magpies are not fussy about their 
choice of food, habitat or company, and see 
well fitted to life with man-if man allows it 

Bold and inquisitive It is worth watching 
magpies closely. They are constantly in- 
quisitive and are known to hoard bright 
objects. Often they seem ‘visibly intelligent” 
soaking dry bread ina fishpond, forexample, 
to make it easier to eat; then hiding the excess 
in a crevice in the rockery, carefully covering 
it with moss and grass pulled from the lawn 

Frequent raucous chattering makes mag- 
ples within earshot difficult to miss, and they 
often strut about in open grassy fields, or 
perch conspicuously on the top of fences and 
trees. It appears that their robust and intelli- 
gent nature, coupled with a large, sharp beak, 
is sufficient to deter most natural predators, so 
that secr and camouflage are of limited 
value 

Magpies are always alert, and city birds 
are quick to give warning of approaching 
cats, and they are becoming increasingly bold 
and some regularly visit bird tables. Of course 
they are not always welcome, especially as 
they thieve from the nests of garden birds. 
Magpies have even been seen drinking milk 
from the bottle like tits, and in Manchester 
they now take advantage of the eggs left in 
the cartons alongside the milk 

Telling the future Magpies have an import- 
ant place in British folklore. Most people 
know of the good or bad luck that is supposed 
to follow if one or more magpies crosses their 
path. Your fortune or fate depends on the 
number you see, what the magpies are doing 
and where in the country you are 


use 


Are birds ‘intelligent’—or do they just imitate? 
Magpies and other members of the crow family are often classed as the 
most intelligent of all birds They are able to learn comph 
patterns and can be taught to ‘talk’ and count up to three or four. They 
survive heavy persecution and adapt to changing environments. Tits are 
also placed high on the intelligence they are good at finding 
peanuts, and experiments have shown that they can be taught to obtain 
food from trick peanut-holders. The rapid spread of the habit of opening 
milk bottle tops clearly illustrates that they can both imitate others and 
discover for themselves. However, it is difficult to equate our 
anthropomorphic view of intelligence with the natural ‘intelligence 
birds. 

Magpies are naturally inquisitive, and can handle a variety of foods in 
the countryside, so observations of ‘intelligent’ behaviour in built-up 
areas are not surprising. Similarly, the ability of tits to find and use man 
made food is an extension of their natural feeding techniques. They need 
to be skilful at finding food in their natural woodland habitat; so they 
explore every possible nook and cranny, tearing and chipping bark away 
from holes where insects might hide. As they move into the 

suburban environment, these birds will find peanuts and milk, and treat 
them in the same way as normal foods. 

Perhaps the ‘intelligence’ test should be related to birds’ innate ability to 
build nests, migrate or even feed. How many people could build even an 
ordinary nest like that of a blackbird, or navigate like the migrating 
swallow, or collect 10,000 caterpillars in 18 days to feed a brood of blue 
tits? 
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THE 
AGILE 
FROGHOPPER 


In spring and early summer you 
may see plant stems with a 
mass of white froth stuck to 
them. This—called “cuckoo- 

spit’—is made by the nymphs of 

froghopper insects 


The family Cercopidae belongs to the large 
order of insects called Homoptera which 
means ‘similar wings’ and refers to the 
membrane-like nature of the fore and hind 
wings. From above, the general appearance 
of the adult insect suggests the shape of a 
frog—which accounts for the English name 
given to the family. The resemblance is en- 
hanced by the insects’ great agility in leapi 
which surpasses by many times that of a frc 

There are ten species of froghopper in the 
British Isles. The members of the family are 
characterised by inconspicuous anten 
feelers, wings that slope like a roof over the 
back, and the small, broadly diamond-shaped 


1e OF 


area between the fore-wings and the thorax 
that is known as the shield (scutellum) 

All species of froghopper are about during 
the summer although Cercopis 
mainly a spring species. They are especially 
active in warm weather and readily leap from 
one place to another when disturbed, achiev- 
ing this with their Ic powerful back legs. 
You may also see them in flight~something 
that tends to be a matter of taking off and 
gliding. The membrane-like, transparent hind 
wings spread out from the coloured, protect- 


ulnerata is 


ive front wings which are thought to serve as 
stabilisers during flight 

Froghoppers undergo an ‘incomplete’ life 
cycle—the nymph that hatches from the eg 
has no wings and looks like a miniature adult 
By a moults—usi 
which the wings gradually develop as “pads 
on the back of the body, the insect becomes 
adult and finally acquires fully developed 
wings and reproductive organs. 

Distribution The red and black Cercopis 
vulnerata is common in England, but becomes 
scarce further north. Aphrophora alni is widely 
distributed throghout the British Isles—you'll 
find it on trees and bushes—while A. forneri is 
found mainly in south and central England on 
sallows. A. major is restricted to the aromatic 
shrub bog myrtle which grows mainly in the 
west of Britain, and A. salicina occurs in 
England and Ireland on sallows. These five 
species range from 9 to 12mm (4-4in) in 
length. The other five species are much smaller 
and range from 3-5 to 7mm (4-4in) in length 


series of ally five—during 
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The commonest, Philaenus spumarius, is dis- 
tributed throughout Britain and shows con 
siderable variation in colour and patterning 
The remaining four species—all difficult to tell 
apart—live mainly on different kinds of gras- 
ses and are more or less widely distributed 
with the exception of Neophilaenus longiceps 
which lives in salt marshes. 

Froth ‘balloons’ The nymph of P. spumarius 
is the one best-known for the protective froth 
balloon’ or ‘spittle’ in which it lives. The 
female of this species lays between 50 and 
100 eggs towards the end of summer in little 
slits in the stems of grasses and other plants 
even if these are dead. The nymphs hatch the 
following spring, then seek out and climb up 


Above: A mating p 
froghoppers of the spe 
the only brightly 


species in Britair 


are mostly 


brown in colou' 


»hrOr 


exception of 4 
as a light patct 


alni which t 
surrounded by a darker band 
giving the appearance ¢ 
half eye at the edge of eact 
You can see the adult 
C. vulnerata as early as Apt! 
in favourable years but 
unlike A. a/ni, it normally 


disappears by July 


of 


wing 


anewly developing stem, often lodging them- 
selves in the axil of a leaf from which they suck 
the sap. It is at this stage that the white froth 
is made. 
The froth is produced by the nymph blow- 
ing bubbles in a clear fluid coming from the 
anus. The sides of the nymph’s abdomen are 
curved downwards, meeting at the middle and 
enclosing a cavity beneath the abdomen, often 
at the back. Air is let in or expelled by a valve 
at the back end. The anal fluid forms a film 
across the valve and is blown into bubbles by 
air expelled through it, thus forming the 
‘cuckoo-spit’ froth. The froth appears to be 
rendered more stable by a secretion from the 
excretory organs passing into the hind gut and 
mixing with the anal fluid. The froth lasts for 
some time, even when exposed to rain 
If the nymph is removed from its froth, it 
rapidly becomes desiccated and, after pro- 
longed exposure, dies. It is therefore believed 
that the primary function of this froth is to 
prevent the desiccation of the nymph. It may 
also offer some protection from predators. 
possibly acting asa physical repellent to insect 
predators, parasites and spiders. The nymphs 
are, however, regularly seized from their froth 
as prey by certain solitary wasps. The froth 
may be distasteful to birds, but it certainly 
cannot camouflage the insect from birds since 
It Is quite conspicuous 
Underground nymphs By contrast with the 
nymph of P. spumarius, the nymph of Cercopis 
vulnerata lives underground—often as much 
as 30cm (12in) deep—throughout the autumn 
and winter, feeding on juices sucked from the 
roots of plants with its beak-like mouthparts. 
The nymph surrounds itself underground 
with a frothy mass which, unlike that of the 
above-ground species, hardens with age into a 
material like expanded polystyrene. A number 
of nymphs usually live together. The nymph 
becomes adult in spring, and can be found in 
adult form from April to July 
The adult C. vulnerata exhibits warning 
(aposematic) colouring. You would therefore 
expect it to have some method of offence or 
defence, or to have a taste disagreeable to 
predators, but nothing of this nature has been 
detected by researchers. It seems likely that 
the black and red colours function as a defence 
since predatory vertebrates have become ac- 
customed to avoiding insects with striking red 
and black patterns. However, there is no 
evidence one way or the other 
Predators Not much is known about the 
role played by froghoppers in providing food 
for other creatures. Adult Philaenus are some- 
times found in spiders’ webs, or are caught by 
wolf spiders or ground beetles. The digger 
Wasp Gorytes mystaceus specializes in extract- 
ing the nymphs from their froth, and stores 
them in its cells underground as food for its 
young. The adult froghoppers are probably 
Picked off by some birds, although their 
agility is probably as good a defence as any 
Against being seized by a bird . 


Left: ‘Spittle’ produced by 
several froghopper nymphs 
of Philaenus spumarius. One 
nymph is just visible 

This is the common and 
widespread ‘cuckoo-spit 
insect of the countryside and 
gardens throughout Britain 

It is abundant in a wide 
variety of trees and low 
plants, including hawthorn, 
docks, ragged robin and 
grasses. The colour of the 
adult shows considerable 
variation, including shades 
of green and brown and an 
extreme form which is 
almost black. The 
significance of these colour 
forms is not known. 

Below: A P. spumarius 
nymph reaches about 6-7mm 
(in) in length, and 
undergoes five moults before 
becoming fully adult. The 
dark spots you can see on 
this nymph are the 
developing wing buds 
Froghoppers—whether adult 
or nymph—are not pests in 
Britain. In America 

P. spumarius is claimed to 
weaken and stunt grasses 
and some species of 
Aphrophora are said to attack 
pines in the same country 


Left: An adult Cercopis 
vulnerata reaches about 
10-12mm (in) in length. 
Externally, male and female 
can only be distinguished by 
examining the end of the 
abdomen for the female 
ovipostor or the male 
claspers. This species is 
widespread in England, but 
becomes scarce further 
north. The nymph is unusual 
among froghoppers since it 
hibernates underground all 
winter. The mature adult 
lives above ground and 
feeds by sucking juices from 
leaves and stems. 
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Above: The lack of a well 
established shrub layer in 
this Forest of Dean oak 
wood in Gloucestershire 
means that bracken can 
flourish in the field layer 
Holes in the trunk of the 
holly tree offer birds nesting 
sites. 


FOUR-TIER 
WOODLAND 
LAYERS 


A wood can be rather like a 
four-storey house—with moss 
at the bottom, two storeys of 
flowers, ferns and shrubs, and 
an attic made up by the canopy 
of foliage. 
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What chiefly distinguishes woodland from 
other habitats such as grassland or heather 
moor is that it has a dimension which they 
lack—that of height. This provides a series of 
habitats for many species of wildlife, ranged 
one above the other from ground level up to 
20 or 30m (65 or 100ft). So a useful way of 
looking at a wood is to think of it as consisting 


of various layers of vegetation; anc 
four are usually recognised 

At the lowest level is the ground laye 
the very small plants, chiefly mosses, whic! 
grow on the floor of the wood, Next comes th 
field layer (or herb layer) ~ the wild flowers 
the ferns. Above them grows the shrub la 
(or under-storey), of which hazel is a ty 
species. And high over the rest of the wo 
are the upper boughs and twigs o! 
oaks, ashes, beeches and others which 
the tree layer (canopy) 

You don’t need to look at man 
before you realise that there are great differ 
ences between them. Some may have all fc ; 
layers well developed. Others, and they are 
more usual, may be lacking in one oF more 
layers. Why are there these differences? Ofte? 
there is no single answer. In ecology It.® 
always necessary to be on the look-out tok 
multiple causes, especially in so complex as! : 
as a woodland. And because practically every 
British woodland exists to serve 4 ae 
purpose, the presence or absence of any Se a 
four layers is often due to man’s interferenc 


m 


y woods 


rather than to natural causes, 

Here and there, even in a quite natural 
woodland, you may find an absence or near 
absence of one or other layer. This often hap- 
pens if the tree layer is particularly dense with 
summer leaves that suppress the layers below 
by cutting them off from the light they need 
So the only type of wood which can have all 
four well-developed layers is one where plenty 
of light comes down through the tree layer 
even at the height of summer. In ashwoods, 
for instance, the divided, pinnate s of the 
ash allow much more light to filter through 
them than do the leaves of most other large 
trees. Pure ashwood, however, is not found 
in many areas. A more common type of wood 
is a mixture of ash and oak. In such a wood, 
provided the oaks are not too many or too 
close, especially if there are a few clearings and 
a variety of trees of different ages, you will 
probably find all four layers better developed 
than in most other woods. 

Tree layer The upper branches and twigs of 
a tree are structured to expose the maximum 
number of leaves to the light. Since many of 
the young leaves, especially of oaks, are 
highly palatable and nutritious for insects, the 
canopy becomes the scene of immense activity 
in spring and early summer. Phenomenal 
numbers of caterpillars, mainly of mottled 
umber, winter and green tortrix moths, begin 
to eat the leaves as soon as the buds open 
And the caterpillars in turn are taken in large 


The main layers 

Although there are four 

main woodland layers it is 
unusual to find all four 

fully developed in the same 
wood. The illustration below 
shows what the various 
layers might look like in a 
lime-rich mixed beech and 
ash wood. Enough light 
filters down for a thin field 
layer to develop. Normally 
there is little or no field layer 
in pure beechwoods because 
the canopy is so dense, Each 
woodland layer offers 
different feeding, nesting and 
sheltering sites for wildlife. 


Shrub layer 
3 hazel 

4 bramble 
Biv 

6 holly 


Field layer 
7 hard shield-fern 
8 wood-sorrel 
9 wood anemone 

10 sweet violet 

11 green hellebore 


numbers by tits, warblers, finches, redstarts, 
pied flycatchers, starlings and many other 
birds which are feeding hungry broods of 
nestlings. In years of caterpillar plagues a 
wood’s entire tree layer may be stripped of its 
leaves and the shrub layer may also be de- 
vastated. In such years an unusual amount of 
light gets down to the field layer. However, 
once the caterpillars have pupated, starved to 
death or been eaten, a replacement flush of 
leaves appears on the trees, Another group of 
insects active in the tree layer in spring pro- 
duces oak apples, marble galls, artichoke galls 
and many others. 

In winter the highest twigs are searched for 
tiny forms of animal life by sharp-eyed small 
birds such as the tits, nuthatch and lesser 
spotted woodpecker. But the most obvious 
birds of the tree layer are those large species 
which come in spring to build their nests there 

the heron, rook carrion crow, buzzard, 
sparrowhawk and several others. Many birds 
also use the tree tops for perching by day, and 
for roosting after dark 

Shrub layer This complex zone consists of 
shrubs, the lower branches of mature trees and 
saplings which, if they survive, will grow up 
to take their place in the tree layer. Some 
shrubs and young trees can tolerate quite a 
lot of shade; others survive only in clearings 
or where the big trees stand well apart. For 
hundreds of years, until the early 20th cen- 
tury, the shrub layer was very important in 
the life of rural Britain. This dense jungle of 
hazel, hawthorn, ash, hornbeam, sweet chest- 
nut, willow and many other species was com- 
pletely cut down (coppiced) at regular inter- 
vals to produce the sticks and poles that were 
in such demand in the farming countryside. 

For two or three years after coppicing the 
ground was carpeted with wild flowers en- 
couraged by the light suddenly let into the 
wood. There was also a great increase in but- 
terflies, bees, beetles and other insects that 
revelled in the fragrance and the sunshine. 
But in another two years all this changed. New 
tall stems shot up from the cut stumps and the 
shrub layer again became impenetrable. The 
flowers began to die out, but there were more 
small birds; warblers, thrushes and, in the 
south of England, nightingales, all used the 
shrubs for nesting. But growth continued and 
in about three more years the coppiced shrubs 
grew into a dense mass of tall poles unsuitable 
for any of these birds. Then the shrubs were 
felled once more and the cycle began again. 

Today most of the old coppices have been 
destroyed or are neglected. However, in many 
woodland nature reserves the old coppice 
system is being restored for the benefit of wild 
flowers, insects, birds and other creatures and 
the cut wood is used for fencing and wood- 
burning stoves and fires. 

Field layer While the wild flowers of the 
field layer are at their best in clearings or in 
the dappled sunlight under ash trees, those 
beneath the closed canopy of beech woods are 
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Right: Small invertebrates 
and insects are pecked out 
from the cracks in the bark of 
a tree by the agile tree 
creeper. The eggs of the 
mottled umber moth make 
up part of this bird's winter 
food supply. The tree 
creeper's favourite nest site is 
behind loose bark 


Right: The mottled umber 
caterpillar is one of the main 
defoliators of oak trees. As 
the oak leaf buds open the 
eggs of the mottled umber 
moth hatch into caterpillars 
which start to devour the 
leaves 


Below: This wood of 
coppiced hazel allows a 
dense field layer of wood 
sorrel to flower before the 
hazel starts to leaf. The wood 
sorrel is nourished by the 
leaf mould of the ground 
layer 
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few. But even in these 
peculiar plants which, lacking 
manage to do without the 
synthesis by which nearly all 


carbon dioxide from 
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While it is usef t 
as built up in several layers 
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compartments as showr 
many invertebrates and birds d 
such as squirrels and bats, mov 
one layer to another. Even a few pl 
traveller’s-joy, honeysuckle ar 
fern, for instance—belong to 
tree trunks: different mosses, lich 
vertebrates are found on different sections 
the trunk from ground level up to the 
crown 

The vitality of a woodland depends on 
powerful flow of life-giving substances “It 
culating through all the layers with every 
plant and animal playing a part by its I! 4 
death. For a healthy woodland, though mac 
up of various layers, is really one success!Ul 
ever-changing community. For example 
plant provides sustenance for an insect W 
in turn, is food for a bird that then falls vicu™ 
to a larger predator. Plants take nutritive 
substances from the soil to the tree-tops 40° 
return it again in falling leaves and ¢ 
and the food-chains circulate organic Mt 
through all the woodland layers. 
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BIRD WITH 
A BAND 
OF GOLD 


With a broad yellow band 
stretching across its wings, 
the goldfinch lives up to its 
name. Parents and young birds 
feed in family groups 
attractively called ‘charms’. 


It is not just the yellowy gold patch along the 
wings that makes the goldfinch instantly 
stecognisable. The red, white and black striped 
id pattern is also unmistakable. The tail 
rest of the wings are black, with delicate 
markings. In spring look for the white 
Becach wing feather—by the end of the 

@ when the feathers are nearly a year 

ave often worn away. In flight 


goldfinch’s whitish 
ambling 
ithe 


you can see the 
similar to that of a bullfinch or t 
warm buff-coloured back and flank f 
complete the bird’s neat and tidy appearance 

Seed-eaters goldfinch’s 
most important food plant 
from mid-summer through to autumn 
even in winter if they are still 
Often the goldfinch prefers the easy pickings 
of seed heads that have fallen to the ground 
the remain on the 
These then provide a useful reserve 


Thistles are the 
It eats the seeds 
and 


available 


and leaves seeds that 
plants. 
of food when snow covers the ground 
During the summer months, the goldfinch’s 
diet includes a variety of other seeds as they 
ripen, though it prefers those from plants 
in the daisy family L 
dandelion, ragwort sowthistle carly 
in the summer, hardheads in August, and 
later still burdock which is an important 
winter food. The goldfinch is the only bird 
able to reach the seeds buried in the depths 
of teasel flower heads 


for example grounds 
and 


in fact, these seeds 
are eaten mainly by the male goldfinch which 
has a slightly longer beak than the female 


Above 
wing bar 

large and striking as t 
the goldfinch. The brigt 
yellow patch is obviot 
perched birds. The 
scientific 


goldfinch’s 


comes from carduelis the 


latin for thistle. The 


Goldfinch 
carduelis 

from beak to tip of tail. The 
two sexes are almost 
identical in colour and size. 
and there is no distin 

winter or summer plumage 
Although not thought of as 
migratory, about three 
quarters of British goldfinches 
leave here usually in October 
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There is, however, a risk factor: sadly 


poldfinches occasionally get trapped by 
powerful hooked seed heads of these plants 


and die 

Versatile feet The goldfinch uses its 
to hold food while it eats-something 
few other birds can do, From a firm perc 
the feeding bird pulls a thin bearing 
stem with its beak and places it under 
feet to hold the stem steady while eating the 


feet 
that 
" 


seeds, 
A trick commonly taught 
ght and caged for 


o goldfinches 


the sixteenth century —cat 
their colourful plumage < 
a repetition of this pull and hold procedure. 
The birds could only get food and water by 
pulling the strings of a cart i 
and drawing the cart up a slope 
Song-flights The goldfinch has a plez 

canary-like, twittering song. You c I 


nd song—involved 


ut lettin 


the song throughout the year th 
sings most regularly from March to 
either from a perch or in flight. In a displ 
above his territory, the male h 
hesitant song-flight with deep, slow w 
beats and spread tail. Like other finches, the 
normal flight is undulating 
flight the goldfinch often repeat 
istic ‘stickelitt’ call 

Building a nest Go! 
usually small, and several pa 
together in a loose colony. The swaying outer 


finch territories are 


Ss may nest 


e trees, bushes and tall 


branches of lar 


Above: Goldfinches have 
long, narrow tweezer-like 
ks that can prise ope 
prickly seed heads to € 
seeds that other birds 
reach. Equipped with 
relatively short, stout legs. 
goldfinches are acrobatic 
birds, clinging to swaying 
plants like tits. 


Left: Both parents feed the 
nestlings on regurgitated 
seeds and a few insects, 
often collected some 
distance away. The mother 
normally produces two 
broods a season. The 
earliest chicks leave the nest 
in June. In years when the 
summer is warm and dry and 
food is abundant, breeding 
continues into August or 
even September, enabling 

a third brood to be raised. 


hedges might seem precarious for a nest, but 
the goldfinches favours such sites. Ina garden 
the bird often chooses a fruit tree for a nest 
site, but there are no hard and fast rules 
anything from a full-grown horse chestnut 
to ivy on a wall will do. 

The nest, immaculately neat and compact, 
and deep enough to retain the eggs and chicks 
in windy conditions, is bound firmly to 
branches with spiders’ webs. Rootlets, dead 
grass, hair and wool are the usual nesting 
materials, while wool and fluff from ripe 
seeds, especially sallow catkins, are used to 
make a soft, warm lining. The goldfinch may 
attach moss and lichen to the outside of the 
nest. Occasionally these birds make use of 
unusual nesting materials. A few years ago, 
at East Malling Research Station in Kent, 
one pair of goldfinches carefully untied 
plastic labels from trees, and used them to 
decorate their nest. 

Both adults fly to and fro together during 
construction of the nest, but only the female 
builds—the male watches her. The female lays 
about five or six eggs and does all the in- 
cubating. The male has the task of collecting 
food for himself and his mate at this time so 
the female need leave the nest only to stretch 
her legs, to drink or to preen. The eggs take 
nearly two weeks to hatch, and the young 
can fly in two to three weeks. 

Safety in numbers Like other finches, 
goldfinches are gregarious; breeding pairs 
and family parties flock together in places 
where food is plentiful, in groups given the 
attractive name ‘charms’. This enables young 
birds to learn where to find food, and offers 
some protection by virtue of the group's 
large numbers—many pairs of eyes spot 
danger more easily than one. 

Many parents and young birds leave 
Britain, migrating to their wintering grounds 
in Holland, Belgium, western France, Spain 
and Portugal. Until the end of the nineteenth 
century, many were trapped on the south 
coast of England as they migrated. Trappers 
used a cage with an automatic trap door called 
a chardonneret—from the French for gold- 
finch, 

World-wide distribution The absence of 
goldfinches from much of Scotland and their 
scarcity in northern England, despite the 
presence of suitable habitats, suggests that 
the climate in these areas is unfavourable to 
the birds. Their natural range extends 
throughout much of Europe, to western 
Asia and North Africa, but not much further 
north than southern Sweden. 

Attempts to introduce the species to several 
states in North America have failed, perhaps 
because of competition from the native 
American goldfinch. Nevertheless, it was 
Successfully introduced to Bermuda, Austra- 
lia, Tasmania and New Zealand—perhaps too 
Successfully in the latter case, where it has 
become something of a pest on strawberry 
farms, nipping seeds from the ripe fruits. 


Above: Until they moult in 
the autumn, the young 
goldfinches have pale heads 
without the contrasting red 
and white pattern of their 
parents. The young birds 
also have streaks on their 
back and flanks, but do not 
have the same wing-bars as 
the adults. 

Right: The smooth, finely 
spotted eggs are laid in 
nests usually 4-15m 
(13-50ft) above ground 
Despite these often 
dangerous heights, the 
deep nest provides ample 
security, 


sunflower 


thistle burdock 


fruit 
tree bud 


a 
rose 4 


spruce cone and seed 


Ge 


redcurrant 


Fitting the bill 

The greenfinch (1) with its 
“general purpose’ seed- 
eating bill tackles small 
seeds like those of chick- 
weed and groundsel, or 
larger seeds such as bramble, 
sunflower and corn. 

A long, thin tweezer-like 

bill enables the goldfinch 
(2) to delve into the prickly 
seed heads of thistles and 
teasels. 

The short, round bill of the 
bullfinch (3) is sharp at 
the edges—ideal for nipping 
off and then peeling buds. 
Only the hawfinch (4) 
with its strong skull and jaw 
muscles can crack open the 
large hard seeds of cherries 
and damsons. These are held 
between special pads in the 
massive bill, and crushed 
slowly—the beak exerts over 
45kg (100Ib) of pressure, 
The upper and lower parts of 
the crossbill’s (5) beak 
twist and cross. This is 
effective for prising open the 
scales of spruce and pine 
cones—the bird then uses its 
long tongue to scoop out 
the seeds. 


GLISTENING 
WHITEBEAM 


nvone who walks the steeply wooded slopes of the 
South Downs in high summer will recognise the 
distinctive foliage of the whitebeam. This compact 
tree shimmers from green to silver as the leaves 
turn with the wind 


is in marked contrast to most native trees 
in which the young leaves at first hang 
limply from the open buds 

The expanded leaves, 5-12cm (2-Sin) long, 
are oval in shape and borne on short stalks. 
The upper surface is darkish green and the 
underside is densely felted with white hairs 
that give the foliage its silvery appearance 

The blossom follows in May or June. The 
white, five-petalled flowers, each about |.5cm 
(fin) across, are clustered in loose bunches 
on green stalks which, like the leaves, are 
clothed in fine white hairs. Insect visitors 
and especially flies, are responsible for 
pollination. The fruits which are up to 1.5cm 
(qin) long, ripen by October to a rich shiny 
scarlet and hang heavily from the twigs. Each 
fruit contains two hard seeds which are widely 
dispersed in the droppings of birds that feed 
on the bright red berries. The berries are 
also eaten by squirrels, hedgehogs and voles. 

In Lancashire and Cumbria the berries are 
called chess-apples. The flesh is yellow and 
the young berries have a rough, sharp taste, 
but the flavour is said to improve slightly 
with age. Although not poisonous to man, the 
berries are not recommended eating 

The wood is hard and pale yellow, but the 
tree seldom provides a useful volume of 
timber so has only been used for items turned 
on lathes; it also makes useful firewood 

Hybrids The whitebeam is tremendously 
variable. The name Sorbus aria is one that 
encompasses a large group of microspecies 
which differ slightly in flower form and in the 
size and shape of the leaves and berries. Some 
of these come about as a result of hybrid- 
isation with other native Sorbus species. 

Commonly planted hybrids of Sorbus 
species include the bastard service tree which 
Is a cross between rowan and the service tree 
of Fontainebleau. The service tree of Font- 
ainebleau is itself a hybrid of whitebeam and 
and the wild service tree. The bastard servi 
tree is a fairly common tree of city streets 
and parks 


Above: Whitebeam (Sorbus 
aria). native, deciduous, 
grows to 20m (65ft) 

mainly on chalk and 
limestone soils in southern 
England. Flowers May-June. 
fruits Sept 


Above: White 


name from th 


eam gets its 


white 
underside of the leaves. It 
can be distinguished fron 
other species of Sorbus suct 
as rowan because the le 


are undivided 


Left and below: The flowers 
and fruits of the whitebeam 
make the tree particularly 
handsome in summer and 
autumn, 
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SLOW-MOTION 
SNAILS 


This, the first of a two-part 
feature on land snails, 
looks at their life cycle, their 
feeding habits and how they 
form shells. Part two includes 
a field guide to some British 
snails and where to find them. 


Land snails (and their relatives, the slugs) 
are molluscs, a group of animals that are 
chiefly aquatic and include octopus, squid 
and bivalves such as cockles and mussels 
Snails belong to the class of molluscs known 
ats gastropods, which means belly feet. Gastro- 
pods (see page 163) have a strong muscular 
foot on which they move about, and many 
have a single coiled shell into which they can 
withdraw. Most gastropods live in the sea or 
in fresh water. but many snails have adapted 
to life on land. though their habits and 
habitats are governed by the constant need 
for moisture to prevent them drying up. 

Snails appear to prefer warm climates, 
provided there is enough humidity; the 
British Isles have comparatively few species, 
about 80 compared with just under 300 in 
western Europe. Most of our land snails are 
herbivorous. generally preferring dead leaves 
and other rotting vegetation to healthy plants: 
Fungi, lichens, dead animals and even damp 
cardboard feature in the diet of many snails, 
while a few are carnivorous and feed on other 
snails and their eggs 

Sheltering from the sun Snails are nocturnal 
creatures, resting during the day in cool 
shady places out of sight of predators 
Different snails have different hiding places; 
for example the hairy snail, small garlic 
grass snail and strawberry snail usually hide 
under stones and logs or in leaf litter; while 
the round-mouthed snail burrows just under 
the soil surface. Some species, such as the 
door snail and brown-lipped snail, which 
often have thick shells to protect them against 
the sun, climb plant stems, tree trunks or 
rocks. On such perches, the colour and pattern 
of the shell helps to camouflage them 

Groups of garden snails often shelter 
together under rockery stones or in an old 
flower pot, and the snails return to the same 
spot each day after a night’s search for food. 
In wet weather, snails venture out from their 
hiding places in the day, so this is a good 
time to look for them. During long hot spells 
some snails, including garden snails, become 
inactive for long periods. They find a suitable 
shelter, withdraw into their waterproof shells 
and seal off the opening with layers of mucus 
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which dry hard. This prevents them drying 
out and dying. Many species hibernate in the 
winter in the same way 

Slow-motion slime If you put a snail in a 
glass jar, you can see its foot moving in a 
wave pattern as the muscles lift each part 
of the sole and move it forward. A slimy 
mucus secreted by the foot helps the snail 
to slide along the ground, and then dries into 
the familiar silvery trail you often see on 
garden lawns and paths. 

Dwellers in dampness Snails vary in the 
amount of moisture they need, and some 
species, such as the wrinkled snail, are able to 
tolerate fairly dry conditions. However, the 
ideal habitats for most snails in this country 


Courtship dance 

All snails are hermaphrodite 
which means that each 
individual snail has male anc 
female reproductive organs, 
and can mate with any 
other snail and lay eggs 
Roman snails (above) and 
garden snails mate on cool 
damp nights, soon after they 
emerge from hibernation in 
spring. Mating is preceded 
by a courtship ritual in 
which the partners circle one 
another, caressing each other 
with their tentacles and then 
raising the front part of 

their bodies and pressing 
their foot soles together. 
During courtship and mating, 
which may last several hours, 
snails fire a harpoon-like 
love dart that can penetrate 
the skin of the partner. This 
is thought to trigger the 
release of sperm. 


Left: The fine, bristly hairs 
curved along the slightly 
shiny shell, give the hairy 
snail (Trichia hispida) its 
common name. 
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What the shell protects 

The snail curls up its body inside the shell 
which is its home. As it moves you can see 
its head, and the leading edge of the 
mantle which covers part of the body The 
nail’s lung is positioned in a space 

between the mantle and this hump, with 
an air opening near the lip of the shell. The 


longer pair of tentacles on its head have 


light-sensitive 
) tentacles ai 
and may be 
touch an ob: 
tongue (radul 


with tee 


are damp places with suitable shelter, such 
as woodland and marshland 

The snail population has been reduced in 
recent years, as marshes, meadows and other 
wetlands have been drained and woodland 
cleared. Fortunately, some snails have been 
able to adopt man-made habitats such as 
gardens and parks, which provide miniature 
versions of their natural surrounding 

The type of soil is also an important 
influence on the snail population. Snails use 
lime to make their shells, so they do best on 
lime-rich alkaline soils. Few species are found 
on moorland and other areas with very acid 
soil. 

Shell formation The shell is secreted by 
the snail's mantle-a cloak of skin that 
covers the body—and is made up of several 
layers. The snail first produces a thin, horny 
outer layer which is smooth and glossy. It 
then deposits chalky layers on the inside. If 
you find empty shells that appear dull and 
faded, they have probably lost their shiny 
outer layer. When the snail is fully grown, 
the shell opening is strengthened with a thick 
rim, which in some species covers up the 
hollow (umbilicus) found on the underside 
of the shell. The snails’ shells provide 
protection against drying up as well as 
partially against such predators as shrews, 
hedgehogs, mice and birds. 

The shell of each species of snail coils in 
the same direction, apart from the occasional 
freak specimen. If the shell opening is on 
the right—as with the garden snail—as you 
hold the shell facing towards you, it has a 
dextral (right) coil, and when the opening is 
on the left—as with the door snail-—it is called 
sinistral (left). Each complete coil is known as 
a whorl 

Eggs and young A snail 
about Smm (jin) in diameter. Each is 
encased in a white, chalky shell, and is laid a 
week or two after mating has occurred, in 
shallow holes excavated in the soil. On 
average, about 30-40 eggs are laid, though 
some snails lay over 100 eggs. The eggs hatch 
in three or four weeks and the young snails 
eat their egg shells before beginning to feed on 
plants. The shell of the egg provides some of 


round eggs, 


the lime needed for the snail’s shell when it 
starts growi 

The young snail resembles the adult—it 
has a shell as soon as it hatches from the 


egg. The snail grows and so has to increase 
the size of its shell by adding material to 
the leading edge of the shell. As the animal 
‘ows, So its shell enlarges in a spiral pattern 
Growth lines appear at irregular intervals 
on some shells, and their spacing shows 
where growth has stopped or slowed down, 
as happens in winter or in a long dry spell 
The largest snails take a year or more to 
mature and usually live for two or three 
rs. Roman snails can live for up to ten 
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Above: The plaited doo 
snail (Marpessa 
often climbs t 
et weather. Here it is 
moss-co beech trunk 


trunks in 


Below: The white-lipped 
banded snail (Cepaea 
hortensis) has a bright 
glossy shell. It lives in woods 
and grasslands but 
particularly favours hedges 
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HONEY 
BEES 


Man has kept honey bees for 
thousands of years, but 
research is only now revealing 
details of their complex lives 
including the extraordinary 
‘dances’ used by workers to 
signal the whereabouts of food. 


Although people have kept honey bees for 
thousands of years it is not until quite recently 
that these insects could really be called 
domestic. Throughout its association with 
man, honey bees have behaved exactly 
like their wild ancestors, man’s only contrib- 
ution being to provide artificial homes in 
the form of various kinds of hive. In recent 
years, however, bee-keeping experts have 
perfected some delicate techniques for arti- 
ficially inseminating female bees, and it is 
now possible to control their breeding. By 
selecting insects with desirable features 

such as high honey yield and a reduced tenden- 
cy to sting—man can modify the behaviour of 
future honey bee populations 


i Ey 


A social life The honey bee is a social 
insect, living in colonies of perhaps 80,000 
individuals. Each colony is a huge family 
group headed by a fertilised female known 
as the queen. All the other bees are her off- 
spring; most of them are subordinate females 
known as workers, but during the spring and 
summer there are also a few hundred males 
(drones), in the colony 

The queen does nothing but lay eggs. 
which she can produce at a rate of over one 
thousand per day. Except when she leaves on 
her marriage flight or in the middle of a 
swarm, she never leaves the nest. She has no 
pollen-gathering apparatus and she cannot 
make wax. She has a larger body than the 
workers because she produces the large 
number of eggs, but her brain is smaller since 
she does not have to carry out such complex 
tasks as the workers. The latter do all the 
nest-building as well as food collecting and 
looking after the young. The sole function 
of the drones is to mate with the new queens 

Unlike the bumble bee colony, the honey 
bee colony is permanent, continuing from 
year to year. The population fluctuates a 
good deal during the year, numbers increas- 
ing to a summer peak before falling again in 
autumn. Individual workers born in the 
spring and summer normally live for about 
a month, while those emerging from their 
pupae in the autumn live through the winter. 
Bees emerging in late autumn may survive 


Above: The 
bee, Apis mellife 
worker. The n 


interbr 
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different colour str 


until June, Queens have much longer lives 
and normally heads the colony for two or 
three years. 

Chemical messengers The smooth running 
of the honey bee colony is controlled by 
various chemical *me engers’ (pheromones) 
which are produced by the bees themselves 
and distributed throughout the population 
They ensure that all the bees *know’ what is 
going on and react accordingly. The queen 
produces several different pheromones in 
glands around her mouth, and these are 
picked up by the throng of workers who lick 
her and feed her and surround her wherever 
she goes. The workers continually feed each 
other and the larvae, and so the pheromones 
reach all members of the colony. 

One of the best known group of pheromones 
produced by the queen is “queen substance” 
All is well as long as a certain level of queen 
substance is maintained throughout a colony, 
but if the level falls the workers know that 
their queen is ailing and they immediately 
set about rearing a replacement. Another 
important pheromone is produced by the 
larval bees. The workers pick up this ‘message’ 
as they feed the brood, then pass it on to 
other bees so that it stimulates the foragers 
to go out and collect more food 

The nest and brood The western honey bee 
occasionally builds its nest in the open, but 
the normal natural nesting site is in a hollow 
tree or cave. Within the nesting cavity, the 
honey bees build the nest entirely of wax 
produced on the bodies of the workers It 
consists of several vertical sheets called 
combs, both sides of which are covered with 
hexagonal cells that are used for eggs, larvae 
and pupae and also for storing pollen and 
honey. 

The queen starts egg-laying in spring, 
laying one egg in each cell. The egg hatches in 
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run shows the direction of the 
». Inside the nest the 
the source by 
ing her straight run at 
the correct angle from the 
vertical, 
An indication of the 
of the source of food is given 
by the length of the straight 


istance 


run and the number of 


abdominal flicks. 


Communication by dancing 


Left: To locate the nectar 
source, forager bees 
navigate by the sun after 
they leave the hive 
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Left: A honey bee worker on 
a flower head. Pollen from 
the flower brushes on to the 
branched hairs that cover 

the bee’s body. The bee 
periodically combs the pollen 
grain into the ‘baskets’ on its 
back legs. When it has a full 
load, the bee flies back to 
the nest and dumps it into 
empty cells where it is then 
packed down by other 
workers. Pollen provides 
almost all the bees’ protein 
requirements and is 
particularly important for 
feeding the grubs and young 
adult bees. 


about three days and the larva then receives 
constant attention, being visited by workers 
every few minutes and receiving as many as 
30 feeds a day. For the first two days the 
larvais fed with secretions from glands around 
the workers’ mouths. One secretion 1s a 
clear, protein-rich material known as brood- 
food, and the other is a white fatty material 
Together they are often called ‘royal jelly 
Larvae destined to become new queens 
receive this food throughout the five days of 
val development, but worker and drone 
larvae get a change of diet on the third day 
The white secretion is withdrawn and replaced 
by honey and pollen, although brood-food 
is still provided. The larvae are fully grown 
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| Life in the comb 


The honey bees’ nest is built with wax 
produced by the workers, and consists of 
several vertical sheets called combs. Both 
sides of the combs are covered with six 
sided cells that fit together perfectly, The 
hexagonal pattern means that no space 

is wasted, The nest is never empty as 
shown here—workers are always about 
The large acorn-shaped outer cells of the 
comb (1) are queen cells. The larvae that 
hatch here receive special treatment. 

being fed on an ample supply of ‘royal 
jelly’ so they develop into queens 

Other cells in the comb are used to store 
honey (2): these cells are capped with 
wax. Nectar still being processed into 
honey is stored in uncapped cells (3) 
while chemical changes proceed and much 
of the water content evaporates. 

The queen bee roams over the combs 
laying eggs in empty cells. Fertilised eggs. 
which produce workers, are laid in the 
smaller cells that are about 5:3-6-3mm 
(}-4in) in diameter. Here the worker larvae 
(4) develop. The worker larvae become 
full-grown in about five days; at this stage 
the cells are capped with wax (5) and the 
larvae pupate inside. The queen also lays 
unfertilised eggs which develop into 
drones. These eggs are laid in the larger 
cells (6) which are about 6-3-7mm (in) 
across. Like the workers, the drones pupate 
inside capped cells (7) 


worker 
emerging 


Above: The hexagonal 
cells in a comb fit 
together perfectly. The cell 
walls are slightly tilted so 
the boney cant min out 


. 


Distribution of cells 


worker cells 


drone cells 
honey stores 
& queen cells 


Left: An adult worker bee 
emerging from its cell 

Up to this moment its 
whole life has been spent 
inside the ceil: In. the 
larval stage it is fed and 
tended by workers, being 
given about 125mg of 
honey in all and about 
the same amount of 
pollen, Drones are given 
slightly more. 


Left: A queen bee and 
drone on the comb, The 
queen Spends most of her 
life laying eggs in the 
cells, She can distinguish 
the different sizes of 

cell by measuring them 
with her-sensitive fore- 
feet. She starts laying in 
early, spring, using the 
central cells first and only 
coming to the drone 
cells near the edge of the 
comb in late spring 


in five days; at this stage the workers cap 
the cells with brownish wax, the larvae 
pupate inside and new workers emerge in 
about eight days 

Division of labour Young bees normally 
start work by doing ‘household chores’ 
The youngest are usually engaged in cleaning 
out brood cells ready for more eggs. They 
actually control the population through the 
number of cells that they clean, for the queen 
will not lay in a dirty cell. The glands around 
the workers’ mouths become active after 
about three days, and the bees can then feed 
the brood for about two weeks. The wax 
glands on the abdomen become active when 
the workers are between one and three weeks 
old. The bees can then build cells, although 
they continue to feed the brood as well. They 
also begin to accept nectar from returning 
foragers and spend a lot of time converting 
itinto honey. The next stage is for the workers 
to leave the nest and become forag 

Honey Forager bees collect pollen and 
nectar from flowers to feed the colony 
Nectar, the sugary liquid produced by flowers 
to attract bees for the purpose of pollination 
is made On returning to the 
nest the worker regurgitates the nectar and 
passes it to a ‘household’ bee. This bee 
‘chews’ the blob of fluid in her mouthparts 
for about 20 minutes, during which time she 
adds enzymes which convert the sugar into 
glucose and fructose. 


into honey 


Swarming 
Swarming is the bees’ 
method of starting a ne 
colony. Overcrowding and a 
fall in the levels of the 
queen’s pheromones 
probably help to ‘trigger 
this off. Prior to swarming, 
the workers build several 
queen cells and begin 
tearing new queens. They 
also fill themselves with 
honey. Just before the new 
queens are due to emerge. 
the old queen flies off with 
a large group of workers. The 
swarm usually settles on a 
tree (see right) while 

scouts search for a suitable 
nest site. Returning scouts 
dance’ on the surface of the 
swarm. They persuade other 
workers to inspect the sites 
and, after a good deal of 
discussion’, the swarm 
accepts one of the sites and 
moves in. The honey that 
they carry from their old 
nest keeps them going until 
they settle down and begin 
foraging again. Meanwhile. 
One of the new queens 
takes over in the old nest 
the bees have split into two 
completely separate colonies. 


The semi-processed nectar is then dumped 
into a cell for a while, during which time the 
chemical changes proceed and much of the 
water is evaporated. After a further period 
of manipulation in the bees’ mouthparts, the 
fluid, which is now true honey, is packed 
into cells and capped with wax 

New queens When a queen becomes old 
her pheromone production falls and the 
workers prepare to rear a new queen. They 
build a number of large, acorn-shaped cells 
on the edges of the comb. The eggs laid in 
these cells are no different from those that 
produce workers, but the larvae are fed on 
an abundance of ‘royal jelly’ throughout 
their lives and thus become much larger 
than the less well fed worker grubs. The 
first new queen to emerge from her cell 
normally tears open the other queen cells 
and kills their occupants. She then goes off 
on her one and only marriage flight, du 
which she mates with drones and 
receives enough sperm to fertilize the thous 


several 


ands of eggs she will lay over the next few 
years. 

The after 
mating, but the queen returns to her nest to 


successful drones die soon 
take over as ruler. The old queen soon dies. 
and may even be stung to death by her royal 
daughter 
to their nest, and remain in the colony until 
the autumn, but they are then denied food 


and are evicted by the workers. 


Unsuccessful drones also return 
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COMMON 
CHALK 
GRASSES 


Gra are structured so 
that they can quickly recover 
from repeated mowing, grazing 
and trampling and continue 
to grow from the base of 
their leaves. 


All grasses, from giant bamboos to the 
diminutive fescues of our chalk downs, have 
the same basic structure which is easy to see if 
you remove the shoots of one of our larger 
species such as cocksfoot 

The big tufts of cocksfoot have a greyish 
appearance, and each shoot is distinctively 
flattened at the base, so that even without 
its striking flower heads it is easily recognis- 
able. The leaves of the flowering shoot 
are in two parts. The upper part of the leaf 
(the blade) stands away from the hollow 
stem (the culm); the lower part clasps the 
stem, forming the leaf sheath. Where the two 
meet, a transparent membrane (ligule) pro- 
jects upwards for about 6mm (jin). You can 


see the ligule more clearly if you pull the 
leaf blade away so that the sheath unclasps 
from the stem. The base of the leaf sheath 
joins the stem at a swelling (node); most 
cocksfoot flower stems have three to five 
nodes 

Growth and development Non-flowering 
shoots are extremely short and rather like a 
car aerial which is inconspicuous until pulled 
out to full length. The leaf sheaths clasp 
each other, forming a hollow pseudo-stem 
which protects the growing points at the base 

The base of a grass stalk tastes sweet and 
tender because all the sugars are concen- 
trated here, enabling the cells to multiply 
and grow. The growing points are often so 
low that, when a grass shoot is cut or grazed, 
they are missed; even when they are cut off 
there are always others to take their place, 
either flush with the ground, or beneath it 
Because of this structure grasses can be 
mown, grazed or trampled and still spring up 

As the days lengthen, stems are triggered 
by the increasing daylight to produce flowers 
Delicate, floppy, embryonic flower heads 
develop inside the stem and eventually 
emerge. Grasses that live for more than one 
season need to produce new growing points 
and shoots at the base of the old stem They 
may also form stolons (see page 65) so that 
single plants can colonize large areas. Grasses 
such as red fescue and quaking grass also 
spread by rhizomes, 


Le 
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appealing g 


ime 
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5: Yellow « 
(Trisete 
flowers 


meado 
pla 
calcareous 


(18in 


6: Quaking grass 
media) flower 
July in meadow 
grassy p 
habitats. Ht 40cm (18 


7: Narrow-leaved 
meadow grass (Poa 


angustifolia) flowers 
May-July, in mee 
grassy places, d 

Ht 40cm (1 


8: Crested hair-grass 
(Koeleria macranth 


flowers June 
grassland and ché 
Ht 40cm (18in) 


9: Sheep's fescue 
(Festuca ovina) flowers 
May-July in most 
habitats. Ht 60cm (24in 


10: Blue moor-grass 
(Ses/eria calcaria) flowers 
April-June especially 0” 
limestone in N England 

W Ireland, Scotland. 

Ht 30cm (12in) 


Some of the possible differences in structure 
as be seen in the chalk grasses illustrated 
here, not only in obvious things like size and 
colour, but in more technical characteristics 
too. Leaf width can vary, from the wide, 
flat blades of cocksfoot to the bristle-like 
structures of sheep’s fescue; ligules may be 
blunt, pointed or ragged, and sometimes so 
short that they are hard to find, like those of 
blue moor-grass. The largest differences are 
seen in the shapes and structures of the 
spikelets. | 

Particular grasses have particular habitats. 
In chalk grasslands sheep’s fescue, quaking 
grass, crested hair grass and yellow oat 
grass are common. herever sheep or rabbits 
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Parts of a grass 


plant shoot 
(inflorescence) 


leat blade— 


sheath 
node (base of sheath)— 


ligule___ 


close-up 
of ligule 


Cocksfoot (Dactylis 
glomerata) flowers June- 
Sept on roadsides, banks, 
downs. Very common, 

Ht 70cm (27in) 


y old leaf sheath: 


roots—__. 


graze’ regularly, a fine close turf develops, 
often dominated by sheep’s fescue and red 
fescue, both-of which are hardy, drought- 
resistant and nutritious. Since the decline 
of rabbits because of myxomatosis, many o! 
the finer-leaved grasses have been replaced’ 
by tussocks of upright brome and tor grass 
which grow vigorously so long as they 
are not grazed. 

Brome and meadow oat grass grow along 
the lower edges of hillside paths habitually 
used by sheep and cattle. As animals graze 
mostly on the upper sides of paths and 
defecate on the lower sides, the absence of 
grazing plus the plentiful manure encourages 
taller grasses on the lower edges, 


wo 
a 
ST 
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UNINVITED 
-sGUESTS 
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ie Brown rats 4 fived in*Brita 
250 years:agQ as stowaw. 
ships from thé B 
blished thémsélve 
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The brown rat arrived in Britain late by 
comparison with most other mammals, yet 
it is now more widespread than many which 
have been here far longer. The key to its 
undoubted success is its versatility. It is 
small enough to move about unnoticed, and 
is well camouflaged by its dull greyish brown 
coat 

Before the arrival of the brown rat the 
common rat was the black or ship rat, now 
found only in ports. However, it is unlikely 
that the brown rat contributed significantly 
to the decline of the black. Black rats came 
from the Mediterranean and, in this country, 
can only survive in a warm, indoor environ- 
ment. By contrast, the brown rat is a native 
of the great Russian steppes and finds few 
climates too inhospitable 

Habitat The brown rat thrives wherever 
man grows food and stores it for himself and 
his animals, provided there is enough cover 
for living and nesting. Rats often make 
their homes under sheds and other raised 
buildings. They gain access to the foundations 
of houses through damaged air bricks or 
cracked brickwork. Once inside a house, 
the rats soon have the run of it, especially 
when there are wooden floors through which 
they can gnaw. Sometimes, if the cover on a 
sewer stench pipe is missing, rats may get into 
a building at roof level. Where property is 
empty and damaged, broken bathroom 
fittings may allow rats to invade surface 
premises from the sewers below 

Rats produce litters rapidly and as a 
result large numbers soon build up and spread 
to any suitable habitats nearby. Two unusual 
environments in which brown rats have been 
successful are coal mines and sewers. Rats are 
rare today in mines, but still cause problems 
in sewers, 

They were commonest in the drift mines, 

which could be entered by a drift (sloping 
passage) rather than a shaft. In the days when 
pit ponies were used, the underground stables 
were infested by rats which lived off the 
ponies’ food. Lack of food and effective 
control have virtually eliminated rats from 
today’s mines. 
_ In sewers, however, there is an abundant 
food supply for brown rats, which seem able 
to thrive on excrement and other waste 
materials, Unlike black rats, they are good 
swimmers and divers, and the sewer is one 
place where urban brown rats can put this 
talent to good use. Sometimes, by excavating 
to make burrows and nesting places, they 
can cause subsidence which may damage the 
sewer and the road ‘above. 

Although mainly associated with urban 
areg and man-made installations, the brown 
rat also lives in the open countryside in most 
parts of the British Isles. Many country 
rats make their way into farm buildings in 
winter, but some live in the hedgerows 
throughout the year, using underground 
burrows for shelter and nesting. Rats are 


capable of excavating their own burrows, but 
often move into disused rabbit warrens to 
themselves the trouble. 

igns of activity If you look closely along 
the base of hedges, you may see well-worn 
runways leading to the entrances of under- 
ground burrows. The tracks of the brown rat 
show up in mud and snow. They are charac- 
terised by the deep impression made by the 
claws. In the fields, brown rats dig up the 
germinating corn and leave a series of 
telltale ‘scrapes’ behind. They also dig up 
the roots of many wild plants. 

In buildings, the presence of rats can be 
detected by droppings or body smears. The 
droppings of the brown rat are sausage- 
shaped, often pointed at one or both ends, 
and about 12mm (in) long. The dark body 
smears around the edges of rat holes in 
woodwork or stones, and on places which 
rats rub against regularly in passing, are 
produced by the greasy secretions of skin 
glands. 

Harmful carriers Damage to food and the 
fabric of buildings is one reason why rats 
are undesirable visitors. Another, perhaps 
more important, reason is that they carry 
certain diseases, some of which are serious 
and even fatal to man and domestic animals. 

The urine of many rats carries spirochaete 
bacteria called leptospires. These can survive 
in damp surroundings and infect people, 
cattle and domesticated animals through cuts 
and abrasions. Once in the new host, the 
bacteria multiply in the blood stream and 
invade the liver, causing jaundice, before 
finally settling in the kidneys. In the most 
severe cases, they cause death by kidney 
failure. Known as leptospirosis or Weil's 
disease, this was once a serious occupational 
hazard for coal miners, farm workers and 
sewermen, Although much less common 
today, because of the reduction in the 
number of rats, it still occurs occasionally. 


Above: Access to a grain 
store ensures a rat colony 
plentiful food supplies 
through even the harshest 
winters. In these ideal 
conditions, breeding is 
continuous. 


forefoot 


of 


droppings 


hind foot 


BROWN RAT (Rattus 


norvegicus). Also known as 


common rat, Norway rat 
sewer rat 

Size of adult Max weight 
500g (1802). Max length 
(excluding tail) 28cm (11in: 
Female smaller 


) 


Colour Grey-brown on back, 


paler underneath 
Breeding season In a 
constant environment with 
plenty of food, breeding ma 
be continuous. Elsewhere, 
mainly summer and autumn 
Gestation 21-24 days 

No of young Average 7-8 


y 


Lifespan Average 1-2 years 


Food Eats almost anything, 
Feeds on cereals when 
available 

Predators Man. Young 
weasels, stoats, mink, foxes, 
owls 

Distribution Throughout 
British Isles except a few 
small islands and more 
exposed mountains 
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Above: Nests are loosely 
constructed out of straw, 
rags, feathers or any other 
available material. The size 
of the litter depends on the 
size of the mother: 16 is 
normal for a large rat, 6 for a 
small one. The young rats 
are born naked and blind. 
Their eyes open six days 
after birth, and they are 
weaned after about three 
weeks. 


Below: As both parasite and 
scavenger, the brown rat 
mainly depends on man for 
food and shelter. It is 
common around man-made 
installations such as farm 
buildings, warehouses and 
sewers. Even in the open it 
pilfers the germinating corn 
from the soil and, later, the 
ripened grain from the 
harvest 
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Infected farm stock can pass the disease on 
to humans. 

One of the risks of eating underdone 
pork is that it may contain a rat par site. 
This is a small roundworm which lives in 
rat muscle. Pigs sometimes eat infected rats 
and, when this happens, the worm encysts In 
the pig flesh. Thorough cooking will kill the 
worm, but if infected pork is not properly 
cooked and is then eaten, the worms may 
settle in various parts of the human body, 
including the eye, and cause severe damage. 

Battle for control Until the middle of 
this century, rats were endemic around farms, 
slaughter houses and food warehouses, and 
their numbers were far greater than today 

During World War II, extensive research 
was carried out on rat control, in the hope 
that losses to precious stocks of imported 
food could be avoided. In the course of this 
work, an important behavioural character- 
istic was noticed. 

If a new object was introduced into the 


rats’ familiar environment, they 


= would ave 
it-unlike mice, who sia 


erly explore 


materials. This explained why poisons me 
until then been relatively ineffective oo 
rats treated newly placed poison bait as “2 
new object and only nibbled tentati Res 
result, they ate only enough poisc f lilt 
To make matters worse, they tk Xciated 
their illness with the poison and aan 


Following this discov 
prebaiting was developed. | 
was placed for a few nights t 
rats to begin eating with conf 
was then mixed with the bait 
swiftly enough to take in a 
This method of control h 
age of being labour inte: 
1950s a new poison was d 
an anticoagulant, called W 
prevented the blood clott 
poisoned rats to die of h 
usefully, however, the r t cia 
their deteriorating health w the 


¢ of 
ait 


th 


poison or its base. Beca “thod 
involved regular daily d k or 
more, it was economical on 

Brown rats have been success! most 
habitats. Because they produ bers 


of offspring rapidly, any 
operate relatively quickly thr 
lation. In Scotland and the W M 
some rats have become “Wart 
and this resistance can be genetic 
mitted to the young. 

This development has beer 
rodent control and has meant both 
to the older poisons and a search fo 
ones. The evidence from the past histc 
the brown rat seems to indicate that 
adaptable species will continue to survive 


On a rocky shore plants and animals alike 
must withstand the heat of the sun on a calm 
summer's day, the drying of the wind, the 
fury of late autumn gales, sluicing by rain 
and winter frosts when the tide uncovers the 
shore twice a day 

Tireless tides A multitude of factors affect 
the rocky shores around the British Isles, 
controlling the distribution of plants and 
animals on each shore as well as the physical 
appearance of the rocks. Most obvious is the 
effect of the tides. Twice a month, around the 

od of new and full moon, the tides rise 
higher and fall lower and are called spring 
tides. When the moon is waxing or waning 
the tides are less extreme and are known as 
neap tides. A strong onshore wind also 

ses the tide to rise higher than normal, 
while conditions of high barometric pressure 
when the air is heavier keep the tide low 
On the lowest Pring tides the full expanse 
of the shore is uncovered, from the cliff 
plants and lichens at the top of the shore 


down to the great kelps bowing and sy 
in the ebb waters 


study the shore. 


ing 
This is the best time to 


Other factors also govern the height of the 
tides. If a shore is exposed to the prevailing 
winds and waves, and the swell from the 
open ocean, the water is pushed higher 
up the shore than in a sheltered bay or sea 
loch. The degree of exposure to the waves 
also determines which plants and animals are 
likely to survive. Plants that are tough, 
strongly attached and smoothly contoured 


y rocky she 

nhabitants have to adapt to 
regular periods of exposure. 
as on this coastline 
photographed at low tide 
The oyster-catcher, below 
often nests in a scrape at the 
top of the shore and fe 

on mussels 


Above: Channelled wrack, 
abundant on the upper shore. 
is the only brown seaweed 
that can survive long 
periods of exposure. In very 
hot weather it may turn 
black and shrivel up, but 

as soon as it is immersed in 
water it reverts to normal 


Right: Most middle shore 
animals, such as limpets and 
winkles, are prevented from 
drying up by a stout shell 
The beadlet anemone, 
however, has a soft body 
which is protected by a 
mucus coat. It attaches 

itself firmly to the rock by an 
dhesive disc 


and animals that cling tightly 


best on exposed shores while 7 = : 
delicate forms, a ye less f “bh 
can only survive in shelter. T . 
shore also affects exposur 
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ion, while yellow, black 
encrust the rocks. 
The sea slater, a crustace: k 
a large woodlouse, only emer 
feed, hiding during the 
from predatory sea bird 
The smallest of the winkle 
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Sometimes, however, water 
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soft-bodied 


ones lower down. 


other plants in this zone, it anchors itself 
incracks, The edges of the fronds curl inwards 
and are able to trap moisture which helps 
prevent the plant from drying out while 
exposed. 

Not many animal species are adapted to 
living in this zone, Many of those which live 
here are protected by a shell or some form of 
hard outer covering. Acorn barnacles, per- 
manently cemented to the rock surface, are 
completely enclosed during low tide bychalky 
plates that form a box-like structure around 
the animal, With the return of the sea, the 
legs (cirri) push out of the top hinged plates 
to catch plankton. 

Some animals maintain a fixed position on 
the shore when the tide covers them, but go 
in search of food when the tide recedes. The 
common limpet attaches itself to a rock 
using its muscular rounded foot. At low 
tide it eats algae, rasping them off the rocks 
with a long strap-like tongue. Limpets are 
responsible for most of the rock cleaning 
and their removal from the shore by pol- 
lution results in a prolific growth of algae. 
Another animal which browses on the upper 
shore is the rough periwinkle which is 
protected by a stout shell. The shell retains 
water during periods of exposure. 

For most of the animals and plants of the 
upper shore the sea is essential for breeding. 
Limpets and barnacles release their eggs and 
larvae into the sea during the early months 
of the year. Their larvae remain among the 
plankton for a time, feeding on minute 
plants, before settling on the shore. 

Middle shore The rocks of the middle shore, 
which are usually submerged by the incoming 
tide, are less exposed, but they do suffer 
scouring and abrasion. Consequently, many 
of the animals which live on the surface of 


yellow lichen ———5 
orange lichen 
black lichen 


channelled wrack 


rocks have shells. Like many upper shore 
animals, they seck refuge under seaweeds or 
within rock pools left by the tide. Seedweed, 
particularly wracks, can be abundant in this 
zone, cushioning the force of the waves. 
Shallow rock pools often appear pink or 
mauve due to the red seaweed Corallina 
officinalis which encrusts the sides and bottom. 

The animal life is more varied in this zone: 
hard-shelled barnacles and mussels are attach- 
ed firmly to the rocks while topshells, 
limpets and predatory dog whelks move 
about in search of food. Soft-bodied beadlet 
anemones can survive in the shallow pools 
left behind by the tide. 

Lower shore Further down the shore the 
inhabitants become more prolific and varied. 
As the rocks are exposed for only a short 
while, many soft-bodied animals can survive. 
The rock pools themselves tend to be larger 
and deeper and offer stable conditions. The 
smooth-stemmed tangle seaweed, sea belt 
and thongweed provide attachments for 
many small animals. The blue-rayed limpet 
feeds on tangle. The young limpets often 
move along the fronds in single file, removing 
the outermost layers as they go. Stalked 
jellyfish hang downwards from the fronds 
into the water. Tangle provides a home for 
all kinds of small animals: flat winkles, small 
crustaceans, tubeworms and grey top shells. 

Within these deep rock pools you can 
often see quick, darting movements. These 
are fast swimming crustaceans such as the 
prawn. Two other crustaceans, the chameleon 
prawn and the skeleton shrimp, are trans- 
parent. When at rest they resemble coralline 
algae and are difficult to see; this is important 
as the rock pools also trap their predators, 
the fish. Rockling, pipe fish, butterfish, 
shanny, gobies and sea scorpion all feed in 


Rocky shore 
inhabitants 

Hero is a list of some of the 
main inhabitants to look out 
for on each rocky shore zone. 
Many of them, such as 
limpets and dog whelks, 
Occur in more than one zone 
and the shore crab and sea 
slater move freely from one 
zOne to another in search of 
food, 


Splash zono 

Plants lichens~Xanthoria 
parieta, Caloplaca marina, 
Verrucaria maura, Ramalino 
siliquosa, 

Animals sea slater, small 
periwinkle, springtail, 
bristletail. 

Upper shore 

Plants channelled wrack, 
spiral wrack, black lichen. 
Animals acorn barnacle, 
limpet, rough periwinkle. 
Middle shore 

Plants bladder wrack, 
serrated wrack, knotted wrack. 
Animals edible periwinkle, 
dog whelk, limpet, mussel, 
sea spiders, beadlet anemone, 
purple and thick top shells, 
chiton. 

Lower shore 

Plants tangle, sea belt, 
thongweed, red algae. 
Animals flat winkle, prawns, 
jellyfish, limpet, rockling, 
pipe fish, shanny, gobies, sea 
scorpion, sea slugs, 
lumpsucker, clingfish, 
butterfish, dahlia and 
snakelocks anemones, 
sponges, green and edible 
sea urchins, starfish, brittle 
stars, tubeworms, sea 
squirts, cowrie, grey top shell 
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the rock pools 
Still further down the shore the rocks are 


covered with water, even at low tide so soft 
bodied animals can thrive. Encrusting species 
include the sponges and star ascidian, @ 
colonial sea squirt on which the cowrie feeds 
Sea slugs, too, are able to take advantage of 
the moist, damp conditions 

Although the lower reaches of the shore 
offer the most amenable living conditions, 
many of the larger animals such as edible 
and swimming crabs require additional pro- 
tection and take cover beneath loose stones, 
or bury themselves in sand and mud. Most 
rocky shore worms too, take refuge under 
stones or are protected by chalky tubes One 
exampleis the tube worm Hydroidesnorvegica. 
Many of the worms have colourful tentacles 
which protrude from the end of the tube 

Within the rock One of the safest places on 
a rocky shore is within the rock itself and a 
few bivalve molluscs are capable of boring 
into chalk, limestone, shales and clays. For 
example, the serrated edges of piddocks’ shell 
valves grind a hole in the rock. The sponge 
Cliona celata and bristle worm (Polydora 
ciliata) also bore into soft rocks and mollusc 
shells. 

Bird life The coast is the favoured nesting 
site of many species of birds, some of which 
also depend on the shore for their food 
Perfectly camouflaged rock pipits, for 
example, move swiftly over the shore picking 
up small snails, sandhoppers and insects. 
They nest in a crevice at the cliff base or 
between boulders above the tide line. Guille- 
mots nest well above the high tide mark on 
ledges, while razorbills usually hide their 
eggs in crevices or holes. The shag often 
builds its nest of dried seaweed, plastic bags 
and fishing net fragments among the boulders 
at the top of the beach and defends its chalky 
eggs with a fearful hissing if any intruder 
approaches too close. 

In the colder months, small mixed flocks of 
turnstones and purple sandpipers probe the 
crevices and seaweed, seizing small molluscs 
and crustaceans. At high water they may be 
joined by thousands of other wading birds 
knot, dunlin, grey plover, curlew and red- 
shank—which have come to roost having 
been pushed off the adjoining mud and 
sandflats by the rising tide 

Many other species of birds also use the 
shore, Waders use it as a resting place, 
gulls and crows constantly scavenge for 
dead and dying animals, and the grey heron 
fishes with its mighty bill 

Mammal visitors Some of our larger 
mammals may also spend time on rocky 
shores. Both grey and common seals haul 
themselves out on to rocks to rest, and may 
also give birth to their pups there. In many 
areas the coast is the last stronghold of the 
Otter, which feeds on a variety of fish and 
crustaceans found among the rocks. Brown 
rats are also common visitors, scuttling from 


Above: Looking like a mass 
of grey, green and light 
brown spaghetti, snakelocks 
anemone can be found in 
shallow pools of the middle 
shore and lower down. This 
one has trapped a rockling 
in its sticky tentacles which 
unlike most sea anemones. 

it cannot retract 


Right: Dead man’s fingers is 
a soft coral with feathery 
tentacles which you usually 
find submerged on the lower 
shore. It is eaten by some 
sea slugs and crabs 


Above: The star ascidian 's 8 
sea squirt which encrusts 
rocks and seaweed. !t needs 
to be covered with water 0 
order to feed as it filters 
plankton from the water 


cover to cover looking for a feed from any 
carrion deposited by the tide. 

_A rocky shore is therefore a place of 
fascination, rich in wildlife. To many, fishing 
in a rock pond or collecting limpets and soft 
crabs for bait is part of the summer holiday 

Others are attracted to the shore for research 

Unfortunately, trampling and over-collection 
of specimens can damage the shore as can 
other activities such as quarrying, d harge 
of effluents, accidental and deliberate dis- 
charge of oil, sea defence and harbour works. 
However, many shores are still in a fairly 
natural state and, by carefully managing all 


our resources, we must ensure they stay that 
Way. 


PLANTS WITH 
FLOATING LEAVES 


Some of our most handsome flowering plants have 
adapted to their aquatic existence by developing 
differently structured leaves above and below the 

surface of the water, and flexible, air-filled stems to 

keep them buoyant. 


The fringed water-lily 
(Nymphoides peltata) is 
fairly uncommon and usually 
grows in ponds and slow 
flowing rivers. It gets its 
name from the yellow 
flowers which have feathery 
fringed margins, and bloom 
from June to August 


millions of years on dry land. Howe 
have adapted to water where thei 
Among these aquatic plant 


ancestors exist 
species there are those with leaves that float 
on the water surface: 

re the most fam 
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round leaves which spread out over the water 
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tissue which keeps the stems buoyant 


saves at the surface. The stems 


rise and fall in response to the 
evel. The leaves are tough 
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und the central mass of 
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species, growing in 
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izome which may grow as thick 
n and up to 3m (10ft) long, The 


waxy yellow flowers smell strongly like 


waters of riv 


tout fleshy r 


as a man’s a 


alcohol, but it is from the green, bottle- 
shaped fruiting capsule that it gets its other 
familiar name~brandy-bottle. In common 
with some other aquatic plants, the yellow 
water-lily produces two distinct types of 
leaf: round floating leaves and submerged 


cabb; 


e-like leaves which are softer in texture 
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Below: Water soldier (Stratiotes aloides) 
flowers June-Aug in broads, dykes and ponds 
mainly in East Anglia but also Wales and 
Scotland. Becoming rare. Ht 30cm (12in) 


nd cur 


Two kinds of leaves W 


Free-floating plants So: 


anche t ) 
drifting along w he 
blow th 

Above: Amphibious bistort AO c 
nutrients from the y 


is a common water plant, 


but it also grows on dry land Of root hairs which s 


the stem 


where it has smaller 
The frog-bit is rathe 


stalkless leaves and fewer 


I t 
almos' 


flowers. and it has a rosette o! 
Below: Amphibious 
bistort (Polygon. 
a / Below: Frog-bit amphibium) flowers 
f ff J (Hydrocharis Sept in and around s 


and slow-moving w 


morsus-ranae) 
Ht 50cm (20in) 


flowers July-Aug 
in shallow, still 
water. 


\ 


stalked buds (turions) 
will form new plants 
next season 
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The flowers have three petals which are 
streaked with pink to guide visiting insects 
to the supply of nectar. However the seed 
rarely sets in the British Isles so the specics 
relies mostly on vegetative reproduction It 
overwinters by vegetative — stalked-buds 
(turions) which sink to the bottom in autumn, 
so avoiding the danger of being frozen in the 
surface ice during winter, In spring the 
turions sprout and produce new plants which 
float to the surface 

The water soldier survives winter in the 
water by sinking in autumn, weighed down by 
the chalky deposit that has accumulated on 
the young leaves throughout the summer. In 
spring new green leaves that are free of 
incrustation help the plant to become buoy- 
ant and reflate itself. 

In its wider distribution the water soldier 
bears male and female flowers on separate 
plants. However, the species rarely sets seed 
in this country because the populations 
consist almost entirely of female flowers. 
Instead, it spreads v itively, sending out 
long runners from the squat, bulbous stem 
New shoots form at the tps of these runners. 
and eventually an independent young plant 
is formed 

Seed dispersal River plants are easily feet and carry them long distances over dry Above: White water-lily 
spread because their seeds are dispersed by land before they drop off—with luck, over a (Nymphae alba) flowers 
the flow of water. Some can be animal new watery habitat. For example, when the from June to August in 
dispersed. Birds such as waders and water- fruits of the white water-lily are ripe, they Sheltered lakes and ponds 
fowl play a vital role in spreading water burst open and the seeds, embedded in a Flowers up to 12cm (5in) 


plants; they pick up seeds on their mud-caked mass of jelly, float to the surface sabe t 
Below: Yellow water-lily Below: Marshwort 
(Nuphar lutea) flowers June-Sept Bel w (Apium inundatum) flowers 
in lakes, ponds, canals, rivers, SEN EUS April-July in and beside 
streams. Less common in northern AA Ae lakes, ponds, ditches, 
Scotland CEES EIS tream: m (1 
fruit shaped like April-July in still water > s. Ht 30cm (12in) 
a brandy-bottle and fast-flowing rivers 
and streams, 
leaves 
j surface leaves 
‘ are lobed Ww : 


underwater leaves 


are hair like to 
fesist the current 


SLIMY TRAIL 
OF SNAILS 


The snail’s adaptability to a 
range of habitats and its lack 
of speed make it relatively easy 
to study. You can find nearly a 
quarter of our 80 species in 
gardens and parks. 


The best clues to the identity of a snail are 
given by the size and shape of the animal’s 
shell. This can range in height from 5-50mm 
(4-2in) and may be conical, spherical or 
almost flat. But most land snails are associated 
with a particular habitat—for example, the 
wrinkled snail with sand dunes or the garden 
snail with gardens. So where you come across 
snails is also a good guide to identify the 
80 or so species found in the British Isles. 
However, each habitat is not exclusive to 
a single species, and you can often find 
certain species in more than one habitat. The 
hairy snail, for example, lives in the bottom 
of hedges and also in woodland. A com- 
ination of the appearance of the snail 


Above: The colour 


shell is not a totally 


identification 


guide to the 
of a pa 
becaus 
vary cor 
individ 
Compare this common snail 
with the same species 
(below) which is hiding in 
sea holly. To add to the 
problems of field spotting 
this snail's shell often looks 
dirty because other snails 
sometimes crawl over it as 
they roost together in 
groups 
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in a particular habitat. The 


known predator of these sr ind 
stone as an anvil to break open the s 
Woodlands Conifer plantations 


few snails, including the 
snail, But an old, 
woodland on lime-rich soil is 
habitat for a rich variety of s 
the door snail and the hairy sna 
thickets and long gr 
conditions are reproduced in miniat 
provide a home for many of these sna 
he two-toothed door snail (8), which 1s 
club-shaped and tapers towards the 
lives in such a habitat. The large plaited d 
snail is common on trees in beech woods. 
where its glossy, chrysalis-shaped, yellow 
brown shell may be mistaken fora beech bud 


undisturbed 


‘ass, where the woodlanc 


A guide to some land snails 


<a &> 


2 Strawberry snail 
(Trichia striolata) x2 


4 Common or garden snail 
(Helix aspersa) x1 


4 Kentish snail 
(Monacha cantiana) x1 


7 White-lipped snail 
(Cepaea hortensis) x2 
{yellow 5-banded form) 


10 Roman or edible snail 
(Helix pomatia) x1 


Wetlands You may find land snails, such 
as the amber snail (9) which cannot tolerate 
dry conditions, together with some freshwater 
Species by ponds and rivers, on stream banks, 
in marshes and meadows and on other 
waterlogged soil provided it is not acid. 

Grassland Britain’s largest snail, the 
Roman (or edible) snail (10) can tolerate dry 
conditions and is found on chalk downland. 
As its name suggests, it has been eaten since 
Roman times. 

The round-mouthed snail (11), another 

halk and limestone species, is easily identi- 
by its single pair of tentacles and its 
ular shell opening and by the operculum, 
fanent structure for sealing the shell 


5 Garlic glass snail 
(Oxychilus alliarius) x4 


11 Round-mouthed snail 
(Pomatias elegans) x2 


3 Hairy snail 
(Trichia hispida) x3 


= 


6 Dark-lipped banded snail 
(Cepaea nemoralis) x2 


% 


9 Amber snail 
(Succinea putris) x2 


8 Two-toothed 
door snail 
(Clausilia 
bidentata) x4 


12 Wrinkled snail 
(Candidula intersecta) x3 


when the animal is withdrawn. (Most snails 
produce mucus to seal the shell.) 

Sand dunes and cliffs Snails found in 
either of these habitats, including the wrinkled 
snail (12) and the sandhill snail, also inhabit 
other dry places such as walls and rocks. 
The wrinkled snail burrows in sand in very 
dry weather or hides in cliff crevices, only 
coming out to feed after it has rained. 
Other species do not mind the heat. The 
banded shell of the sandhill snail, for 
example, may be seen on plant stems even in 
very hot weather. Some snails associated 
more with wetter habitats also. occur in 
sandy areas. For instance, you may find the 
amber snail behind sand dunes. 


Next to each snail on the 
left is its common name, 
followed by its scientific 
name and the 
magnification in 
comparison to life-size. 
For example. the garden 
snail is illustrated life-size 
(*1), while the amber 
snail is shown twice life- 
size (*2) 

1 Common snail: 43.5 
whorls, pale brown with 
dark, wrinkled bands 
Hibernates in crevices and 
under stones. 

2 Strawberry snail: 6-7 
whorls, creamy yellow. On 
damp vegetation in 
gardens and fields 

3 Hairy snail: 6-7 
whorls, brown to cream. 
Under mossy stones in 
gardens, fields and 
hedgerows. 

4 Kentish snail; 5-6) 
whorls, creamy white, 
often orange near mouth 
Climbs plant stems in hot 
weather. 

5 Garlic glass snail: 
4-43 whorls, shiny 
brown. On walls, banks 
and gardens, 

6 Dark-lipped banded 
snail: 5 whorls, variable 
colour. Woods, fields and 
hedges, 

7 White-lipped snail: 5 
whorls, variable colour 
and habitat—woods to 
sand dunes. 

8 Two-toothed door 
snail: 11 or so whorls, 
dark reddish-brown with 
white specks. Climbs 
bark, walls and stone to 
feed on algae. 

9 Amber snail: 3 whorls, 
last is large. Greeny 
yellow to amber. Found 
On vegetation near water. 
10 Roman snail: 5-6 
whorls, creamy white, 
often pale-brown bands. 
Hibernates and burrows in 
chalk and limestone areas. 
11 Round-mouthed 
snail: 41-5 whorls, violet 
on top to yellow below. 
Finely broken bands. 
Round opening 
(operculum) to shell, 
common with marine 
molluscs. 

12 Wrinkled snail: 5-63. 
whorls, ginger with 
browner bands. Almost 
round mouth. Often seen 
after rain, feeding on 
decaying vegetation in 
sandy areas. 
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HEAVY HORSES: 
GENTLE GIANTS 


inimals, 


hey still 

Only 35 years ago, before farms were fully en hones 

i i j 7 emale 
mechanised, heavy horses were a common sight in the Hesile 


countryside, working in the fields and pulling carts ffolk 

Today, they no longer play this vital role on our get 

pet af nie ie og of the 
farms, but they still have specialised uses 

nded from 

he Great 


Horse of Eur This horse 


woods and 


of the Rhir 
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of British 
centuries. 400,000 


Heavy horses were the backb« 
Below: The Shire is by far agriculture during 18thand 19) 
the best known of British and continued to play an important role in Ice Ag 
heavy horses. Although a farming during the first half of this century. war-horse, which had to ride 
reletively pe womentte After World War II they became ly carrying a heavily-armoured kn 
sady z trong, and has < A zs 
steady and strong, and has 2 redundantand during more than 200kg (4ewt). Later 
particularly docile : 4 
to be on the brink of exti on 1orse was used to pull carts and 


temperament. Some animals C 
of this breed grow to a Since the mid-1960s. however 


great size and occasional 
stallions have stood more fortunes of the heavy horse breeds. On some The Suffolk Punch is descended from the 
than 19 hands, farms they have found a new role performing war-horses brought over in the Norman 


was the ancestor of the 


20 years si 


the early 18th century that it 


Was not u 


been a small but significant re 


| in the’ replaced the ox as a farm animal 


invasion of 1066. It originated in the caster 
part of England and, even in the 16th centur 
was referred to as ‘the old breed’. Today 
all members of the breed trace their desc 
in direct male line to one stallion, Crisp 
Horse, which was foaled in 1760 

The Suffolk is renowned for its efficiency 
and courage in harness. In weight-pulling 
contests-once a popular rural pastime in 
East Anglia—teams of horses were matched 
against each other and required to pull 
excessive loads. While horses of other breeds 
sometimes quit the contest, the Suffolk 
would never admit defeat, and many horses 
were maimed as a result. The Suffolk was 
also in great demand to haul gun carriages 
in World War I, when its staunchness and 
ability to tolerate mud, exposure and poor 
feeding were invaluable. 

The Shire is probably the heaviest of the 
breeds. The average weight of a working 
Shire is 940kg (2070Ib); of a show Shire, 
1100kg (24201b). 

This breed resulted from successive import- 
ations of Flemish horses in the 13th and 14th 


‘main breeds 


1 hand=10cm (4in) 


Suffolk Punch 
Stallion 16 hand 


Colour varies fror 


ight to dark 


tnut. Only mark 
permitted is a white 
tar. Body is 
powerful and 
muscular. Legs are 
short and free of 
feather 


Shire 
Stallion 17.1 hands. 
Mare 16.3 hands. 
Colours are black 
brown, grey and bay. 
often with white 
markings on head and 
legs. Head is heavy 
Legs are powerful 
with an abundance of 
feather 


Clydesdale 
Stallion 17 hands. 
Mare 16.2 hands. 
Colour range and 
markings similar to 
Shire. In shape, it 
is not so massive 
Body is narrower. 
legs are longer and 
set closer together 


Percheron 
Stallion 16.3 hands. 
Mare 16 hands. 
Colours are grey and 
black. Body is short 
and deep and legs are 
free of feather. Head is 
refined for a heavy 
breed. 
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centuries which were cross-bred with the 
existing Norman strains. The Shire mainly 
evolved in the counties of Lincolnshire, 
Huntingdonshire and Cambridgeshire. Al- 
though black, brown, grey and bay are the 
usual colours, piebald and skewbald animals 
have been recorded by the Breed Society 
which was formed in 1878 

The influence of the showring has resulted 
in an abundance of long hair (feather) below 
the Shire’s knee and hock, at the back and 
sides of the legs. This feature was taken to 
extremes between the two World Wars, and 
recently some Clydesdale blood has been 
introduced to reduce the amount of feather 
on the legs. Hairy legs are a serious dis- 
advantage in horses which must work in 
mud or ploughland. 

The Clydesdale was established during the 
first half of the 18th century, following the 
importation of a black Flemish stallion in 
1715. It is a combination of this heavy 
imported stock and the hardy breed from 
Lanarkshire. At various stages of its develop- 
ment, crosses of the Shire and, to a limited 
extent, the Cleveland Bay have been made 
Today, most Clydesdales trace back to a 
stallion named Glancer which was foaled in 
1810. 

The build of the Clydesdale contrasts 
markedly with that of the Suffolk Punch. It is 
also quite distinct from that of the Shire. 
despite the frequent exchange of blood 
between the two breeds. The Clydesdale 
lacks the sheer bulk of the Shire but has 
greater speed and agility 

The Percheron is the fourth major breed of 
heavy horse found in Britain. It originated 
in France, south-west of Paris, about 170 
years ago, and was first imported into this 
country in 1916. The breed is noted for 
its hard hooves, developed to cope with the 
stone-block roads found in its native region 

Another French breed which has more 
recently been imported into this country is 
the Ardennes. Of all the breeds, it is probably 
the nearest direct descendant of the old 
Mosbach horse. It is relatively small, standing 
15-3 to 16 hands, and has an easy, rapid 
action and gentle temperament. One of the 


ms peak >FOW 
Above: A team of Shires is deployed in the ci Pad BaneMa Nees ce bond 
traditional way at the plough. Today it is rare emppen = 

to find a farmer who relies solely on heavy Sep 
horses to work his land, but a growing number ee 

like to keep a couple of horses to use on a Soe 

casual basis for jobs around the farm. 


strap chain 


ae bit 
Right: Various types of harness have evolved breeching HI ~ rein 
for different uses. The single cart harness is Sige 2 ~ 

shown here. The ploughing harness (as in the - ’ ‘ forewale 


Picture above) differs from the cart harness in 
that there is no pad, and chains link the 

trace bar with a cross bar (swingletree) of 
wood or metal. 
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commonest colours is sorrel (light reddish- 
brown). 

Dray-horses Much of the credit for the 
survival and subsequent revival of heavy 
horses must be taken by the breweries. Their 
association with the heavy horse dates back 
at least three centuries. 

The Ram Brewery at Wandsworth, now 
owned by Young and Company, dates from 
1675. It specialises in black Shires, and its 
20 horses deliver 10,000 tons of beer each 
year. Whitbread also use Shires. Courage 
originally used Clydesdales but have now 
changed to Shires. In 1975, the Courage 
Shire Horse Centre was opened to the 
public in Littlewick Green, Berkshire, and 
attracted 80,000 visitors in the first year. 

Although sentiment plays a part in the 
revival of the heavy breeds, commercial 
considerations have not been ignored. Cost- 
ings carried out by the breweries have shown 
that horses are more economical than mech- 
anised transport for deliveries within a radius 
of two miles from the brewery. 

Back on the farm The rising cost of 
tractors and other machinery has stimulated 

renewed interest in heavy horses for use in 
farming and forestry. The efficient working 
life of a tractor is about 4000 hours (four 
or five years), but a heavy horse can work 
for 10 to 14 years. Even more important, 
tractors are dependent on a limited and 
vulnerable source of energy, while horses 


can be maintained within a self-sufficient 
farming unit. 

Horses are ideal for tasks such as light 
cultivation, or carting fodder to outdoor 
livestock. On some farms, such as Hasholme 
Carr in Humberside which is farmed by 
Geoffrey Morton, heavy horses do all the 
work. In forestry, they are useful for haulage 
on rough and heavily wooded ground. 

Care of the horse The amount of food a 
heavy horse is given is determined by the 
type and duration of its work. A typical 
winter ration for a horse doing medium work 
is about 5-Skg (12Ib) oats and 7-25kg (16lb) 
soft meadow hay per day. The ration has to 
be adjusted to keep the animal in fit but not 
fat condition. Water is given before food, 
but is restricted when the horse is hot after 
heavy work. During the winter horses are 
stabled, but in summer they are usually 
turned out to grass at night. 

Breeding mares are also used as working 
horses. Work keeps them fit and in good 
condition for breeding, and they stay in the 
work teams except for a short period when 
they are suckling their foals. The foals may 
be broken in at two or three years, but 
cannot start working until four years old. 

After its useful working life is over, a 
heavy horse is usually retired to a farm where 
it can spend its remaining days in comfort and 
well-earned rest. Lifespans vary considerably, 
and some horses live longer than 30 years. 


Above: Heavy horses are a 
favourite sight at county 
shows. Here, a team of 
Suffolk Punches is being 
exhibited 


Above: The brasses which 
decorate the harness of 
heavy horses derive from the 
amulets worn by the ancient 
Egyptians and later by the 
Romans, Celts, Saxons and 
Vikings. They were worn as 
a protection against evil and 
misfortune. The crescent 
with star (1) is a symbol of 
moon and sun worship. The 
Lincoln Imp (2) is associated 
with one of the counties 
where the Shire was 
originally bred, and the 
three horseshoes within a 
larger shoe (3) are 
variations on the earlier 
crescent shape. 


SUMMER 
WOODLAND 
FRITILLARIES 


Our five orange and brown- 
winged fritillary butterflies are 
insects of spring and high 
summer. It’s easy to recognise a 
fritillary, but another matter to 
tell which is which. 


All fritillary butterflies share a characteristic 
wing pattern: the upper surface is an intricate 
mixture of dark markings on a lighter back- 
ground. The pattern, but not colour, is 
similar to the snake’s head fritillary flower 
after which the butterflies were named. 
Fritillary butterflies are insects of high 
summer and frequent sunlit woodlands. 

It is easy enough to recognise a butterfly 
as a fritillary, but telling one species from 
another is more difficult. The best distinguish- 
ing features are size and the details of the 
underwing markings. 

The five most widespread and common 
fritillaries in the British Isles feed, in their 
caterpillar stage, on the leaves of violets. 
The violet-feeding species are all members of 
one sub-family, Argynninac, and can be 
distinguished from other fritillaries by the 
warm, orange-brown ground colour of their 
wings. (The other species are darker brown 
with lighter brown markings.) You cai 
tell that a butterfly is one of the viole’ 
feeding fritillaries by the silver marks on the 
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Above: A silver-washed 
fritillary of the variety 
valesina., This is a genetic 
form which occurs only in 
the female insect. It is found 
in the New Forest. The 
ground colour of the upper 
wings is silvery grey 


Pearl-bordered 


The spiny caterpillars of the 
five fritillary butterflies 
described here all feed on the 
leaves of violet plants, and 
come out of hibernation or 
hatch in spring when the new 
violet leaves are tender and 
succulent 


underside of its wings. 
Sight and scent The five 


iolet-feeding 
species never interbreed with cach other. so 
the butterflies must have ways of telling each 
other apart that do not involve look ng at 
the underside of the wings. (When the 
butterflies are active the wings are open.) 
Sight, including colour vision, plays some 
part in this recognition process. Fritillaries 
always divert from their flight path t: 


investigate another fritillary suNMINg itself 
on a flower, so experimenters in an Oxford. 
shire wood cut out paper models of pearl 
bordered fritillaries on flowers. Ajj the 
models had the correct wing pattern but only 
some of them had the right colour. Only 
those with the right colour (or a colour 
close to the natural one) got many visits 
from passing butterflies. These experiments 
showed that sight enables one butterfly to 
spot another from a distance and to identify 
it as a fritillary. 

The males have special scent glands on 
their wings and it seems that at closer quarters 
scent is more important than sight. The 
females can identify the scent of the males of 
their own species and so find a suitable 
partner. 

Hibernating caterpillars Only one gener- 
ation of fritillaries is produced each year, and 
most species overwinter in the caterpillar 
stage in a shrivelled violet leaf. They wake 
up and begin feeding as soon as the violet 
leaves start growing in the spring. 

The smaller fritillaries fly in spring and 
summer—the pearl-bordered in May and 
June and the small pearl-bordered in June 
and July. Both species frequent woodland 
with open rides where flowers such as bugle 
and thistles grow. The butterflies visit these 
for nectar. 

Youcan often find the small pearl-bordered 
fritillary in the wetter parts of woods, and 
also in marshy areas away from woodlands. It 
does not occur in Ireland, while the pearl- 
bordered is found there only in County Clare 
on the limestone pavements of the Burren 
This is the only area where this species lives 
away from woodland 

Both these species of butterfly lay their 


Dark green \ 


Silver-washed 


Argynnis paphia is the 
largest species of fritillary. 
with a wingspan of 5.4-7cm 
(2-23in). The greenish 
coloured undersides of the 
hind wings have silver 
markings running across 
them which look like a wash 
of silver. The other species 
have clearly defined silver 
spots on the underwings 
There are several colour 
varieties of silver-washed 
fritillary, some darker than 
the ones shown here. 


Above: The egg of a silver 
washed fritillary. Other 
species lay their eggs on the 
leaves or stems of violets. 
The egg hatches in August 
and the caterpillar 
immediately goes into 
hibernation until spring. 


Dark green 


Argynnis aglaia and the high 
brown fritillary are almost 
identical when seen with 
their wings open. The dark 
green has a wingspan of 
4.8-6cm (13-23in). The 
distinguishing feature of the 
dark green, on the under- 
surface of the hindwing, is 
that there are no silver- 
centred red spots between 
the outer series and the big 
silver spots near the centre 
This under-surface is also 
greenish tinged 


High brown 


Argynnis cydippe has a 
wingspan of 5-6:2cm 
(14-23in). In contrast to the 
dark green fritillary, this 
Species has a few small red, 
silver-centred spots on the 
under-surface of the 
hindwing between the silver 
wing border and the central 
Spots. Like other fritillaries, 
it is most active on sunny 
days; it roosts in the top of 
tall trees on cloudy days, 
where it is well hidden 
among the leaves, 


eggs on the leaves of violet plants. The eggs 
hatch in 10-14 days, and the caterpillars start 
feeding and growing immediately. They 
grow and moult their skins three times within 
five or six weeks. Each caterpillar then finds a 
shrivelled leaf at the base of the plant in 
which to pass the coming winter. Most 
pearl-bordered caterpillars begin hibernation 
at the end of July. In the following March the 
caterpillars, which have shrunk to half their 
size during hibernation, start feeding and 
growing again. They moult one more time as 
a caterpillar, then reach full size and pupate. 
The chrysalis stage lasts only 10-14 days 

The larger fritillaries fly in July and August, 
much later than the smaller ones. They are 


attracted especially to the flowers of bramble 
and thistles. The silver-washed and high 
brown are strictly woodland and wood-edge 
butterflies, and are most common in the south 
and west of England. The high brown does not 
occur in Ireland, and neither species breeds 
in Scotland. The dark green fritillary some- 
times flies in woodland, but is just as much 
at home in open areas such as cliff-tops or 
sand dunes where violets grow among the 
grass. It is much more widespread than the 
other large fritillaries. 

All these three larger species of fritillary 
have life cycles that ensure that the young 
caterpillars, which do not feed at all before 
winter, are ready to start feeding as early as 


Above: The upper side of the 
fore wing of a male silver- 
washed fritillary (Argynnis 
paphia) showing the scent 
scales (sex brands) that run 
along veins one to four. The 
scent from these scales 
attracts females and enables 
them to identify partners of 
their own species. The 
scales occur in other 
fritillary butterflies, but are 
particularly noticeable on the 
male silver-washed. Females 
never have scent scales. 
(Lepidopterists—butterfly 
specialists—number the 
veins in a butterfly’s wing 
from the bottom to the top; 
the veins in the wings of 
other insects are usually 
numbered from the top to 
the bottom.) 


possible in spring. But the way they survive 
the winter is different in each species 

The high brown lays its eggs low down 
on the stems of violets, but although the 
young caterpillar develops quickly within the 
egg, it does not eat its way out of the egg- 
shell until spring. The dark green fritillary 
lays its eggs a little higher up on the plant, 
on the leaves or stems. The young caterpillars 
hatch in just over two weeks, but they do not 
start to feed; they crawl down to the bottom 
of the plant and hibernate in a shrivelled leaf. 

Strangest of all is the silver-washed fritil- 
lary. It is one of the few species of butterfly 
that does not lay its eggs on its caterpillar’s 
foodplant. The female butterfly does find 
a good clump of violets—but then she lays 
her eggs ona nearby tree-trunk, sometimes as 
much as 60-90cm (2-3ft) above ground. The 
caterpillars hatch in early autumn but then 
hibernate in a crevice in the bark. In spring 
they have to make the long walk to the ground 
in search of violet plants. This is a long 
journey for a caterpillar only 2-Smm*(;bin) 
long which has lived for nine months with 
nothing to eat apart from the top of its egg- 
shell which it eats when it hatches. 

Distribution All five species of violet- 
feeding fritillary are quite common in some 
years in the south and west of England. They 
often decline in numbers, and may then 
increase again. Even before World War I, 
entomologists were writing gloomily about 


the declining numbers of fritillaries, 
situation has worsened since then. — 

In part, these declines may be naturg 
fritillaries are at the edge of exe 
in Britain (they are more common furth 
south in Europe), and a hard winter may «ill 
many caterpillars, or a cold saat, a 
prevent the butterflies laying all their ce 
Also parasitic wasps attack the caterpillaw 

The usual pattern is that in good years the 
butterflies spread out and colonize the woods 
from which they had previously disappeared. 
Unfortunately, this does not always hanpe 
today because of the fragmentation of habe 
tats by man. In dairy farming areas there are 
still flower filled fields and hedgerows along 
which fritillaries can fly when dispersing to 
new woods; but in the cereal-growing cast of 
England fritillaries have almost disappeared 
The few remaining woods in eastern England 
often have a very sharp boundary at a 
ploughed field, with little in the way of 
brambles and thistles at the edge, and 
the next wood may be a long way off across a 
flowerless barley field. Inside the woods, lack 
of coppicing and overgrown rides reduce the 
flowers for the butterflies. 

One hopeful sign is that fritillaries seem to 
thrive in Forestry Commission conifer plant- 
ations. The wide, flower-filled rides are just 
what the butterflies require and, if the 
plantation was previously a deciduous wood 
there are usually plenty of violets. 


Small 
pearl-bordered 


Boloria selene has a 
wingspan of 3:6-4:2cm 
(1din). Across the middle of 
the underside of the 
hindwings there is a row of 
light-coloured spots; in this 
species they are all the same 
colour—usually all silver, but 
sometimes all yellow. There 
is some variation in the 
colour of the upper wings 
but the underside coloration 
is usually constant. 


Pearl-bordered 


Boloria euphrosyne is 8 
little larger than the small 
pearl-bordered fritillary, with 
a wingspan of 3:8-4-6cm 
(1-13in). Like the small 
pearl-bordered, this species 
has a row of spots across 
the middle of the underside 
of the hindwing; these spots 
are all yellow except for 

the middle one of the row 
which is a clear silver. The 
female has darker markings 
and more rounded wings 
than the male. 
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LONG-LEGGED WADER 


The avocet is a beautiful bird with long g 
startling black and w 
up-curving bill. It is very rare 


on one of two RSPB reserves. 


-blue legs, 
e plumage and a gracefully 
your best chanc 


to see this wader is through the viewing slots of a hide ‘ 


Although the avocet is still a rare British 


bird, there is certainly never any problem of 


identification or recognition. The snow-white 
plumage is strikingly marked: on the outer 
third of the wings there are convergent 
black bands on the back and across the 
wing coverts, and the nape and top of the 
head are also black. The most unmistakable 
recognition feature is the up curved bill. The 
Avocet is a wading bird and frequents sea- 
shores where it feeds on invertebrates living 
in shallow water. 

Speedy swimmer Most waders can swim 
adequately if necessary; but the avocet does 
sO more easily than most because, unlike 
most waders, feet are partially webbed. 
It frequently gets out of its depth when 
feeding, swimming positively and quickly 
to the next shallow area, and occasionally 
upending for food items while swimming. A 
characteristic feature is its walk—it has a 
brisk and busy gait and holds its body 
almost horizontal, carrying its neck in a 
graceful forward curve, 

Pairing and nesting In most waders court- 


ship display is prominent and often lively, 
but avocets are remarkable in having virtually 
no courtship display. Male and female pair 
in spring and the bond between them 
appears to be strengthened through mating. 

Although courtship is limited, the avocet’s 
mating ceremony is distinctive and attractive. 
The female adopts an inelegant position of 
readiness in thigh-deep water. This stimulates 
the excited male to execute a particular 
dance in which he runs round the rear of the 
female several times from one side to another 
before mounting. After mating he jumps to 
one side of the female and both run forward 
together for several yards. Often one of his 
wings extends over the back of his mate—a 
touching gesture in human terms. Theavocet’s 
call is an unvarying ‘kloot’ or ‘kluit’—the 
latter being the Dutch word for avocet. 

The avocet is a gregarious bird which lives 
in colonies during the breeding season. This 
is probably a result of specialised breeding 
and feeding requirements, and a consequently 
limited choice of sites. 

The parents scrape out a nest hollow on 


Above: The avocet is an 
elegant, graceful bird with a 
strongly up-curving black 
bill about 9cm (33in) long. 

It feeds on small invertebrates 
on the shoreline 


Above: Apart from its more 
obvious attributes, the 
avocet is distinguished from 
other waders by its partially 
webbed feet. 
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sandy ground close to the water. They 
sometimes collect and arrange dead grass or 
other vegetation around the nest scrape, but 
they do not build a nest as such. Both 
parents share in the incubation, which begins 
once the final egg is laid and lasts for 22-24 
days. The chicks start to feed themselves 
almost immediately after they hatch, pecking 
for insects and shrimps on the surface of the 
mud. 

Feeding habits The avocet’s feeding tech- 
nique is unique among waders. It frequents 
saline and brackish pools and its food 
comprises the narrow range of creatures 
which can tolerate varying levels of salinity 
and desiccation—these include several species 
of shrimp, water beetles, midge larvae, 
aquatic flies and ragworms. The bird feeds 
by sweeping the upturned bill from side to 
side as it moves through the water. 

The availability of food differs as lagoon 
water evaporates in summer and salinity 
increases. This is a critical factor in the 
survival of avocet young. The size of a family 
feeding territory is determined by the abun- 
dance or scarcity of food. The adults take 
their brood to areas rich in food and defend 
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them aggressively from neighbouring families 
ina manner which contrasts with their mutual 
tolerance in nests positioned close together 
before the eggs hatch. 

Numbers and distribution The avocet’s 
numbers in the British Isles are on the 
increase today~—an astounding fact consider- 
ing that before World War II they had not 
bred in Britain for over 50 years. Although 
the full extent of the avocet’s former breeding 
distribution and numbers in Britain is not 
known, it was probably never great, and 
almost certainly restricted to coastal areas 
in the south eastern part of Britain between 
the Humber estuary and the Sussex coast. 
What is known for certain is that the avocet’s 
decline occurred well before the end of the 
nineteenth century. The drainage of fens and 
coastal marshes was a root cause of the 
decline; later, egg collecting and shooting 
for mounted specimens completed it. 

In 1947, when access was again permitted to 
many of the east coast areas which had been 
fenced off during the war, it was discovered 
that avocets were breeding in two sites in 
Suffolk: Minsmere Marshes and Havergate 
Island, near Orfordness, Both these sites had 


Above: The avocet turns its 
eggs to ensure they get an 
equal amount of warmth. 
The eggs are pale brown 
with black blotches, and 
four is an average clutch 
The avocet's long legs have 
a strong blue tint which is 
particularly evident in the 
bird shown here. The legs 
account for about half the 
bird’s total height. 


Right: Avocets protect their 
chicks vigorously. The 
chicks, which already show 
some of the familiar marking 
of the adult bird, have i 
partly webbed feet at birth. 
Initially the chick's bill fi 
straight, but it develops tl i 
sideways feeding motion 
the adult before the beak 
gets its characteristic UP" 
turned shape. 


been flooded during the war, and now 
provided perfect conditions of shallow water 
and low banks for the bitds to return and 
breed. During the hot summer of 1947, 
round-the-clock vigils were organised under 
great secrecy at both sites by pioneers of the 
RSPB, Four pairs of avocets bred at Mins- 
mere that year and the same number at 
Havergate. 

The RSPB link Within two years of the 
discovery of breeding avocets the RSPB 
then a body of only about 5000 members 
negotiated a lease on Minsmere and strained 
its slender resources to the limit to buy 
Havergate Island outright. As a result of 
this act of boldness and foresight on the part 
of the RSPB, the avocet population built up 
steadily through the 1950s and 1960s. During 
this period the number of pairs increased at 
both sites to a maximum of about 100 on 
Havergate and 50 at Minsmere. The avocets 
are now dependent, like so many other 
breeding species, on the man-made lagoons 
that have been developed and are managed 
for the purpose. 

The problems have been immense at both 
sites, both for the avocets and for the RSPB 
They have had to combat the 1953 east coast 
floods, salinity variations leading to poor 
food supplies, as well as egg collectors and 
predation by gulls. These reverses have been 
successfully overcome, and the avocet is now 
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chick with drooping wings 
camouflage 


coloration 


firmly established, The RSPB have taken the 
avocet as their own special emblem—an 
emblem that reflects the parallel successes of 
both the society and the birds. 

Need for protection The avocet is an 
outstanding example in the British Isles of 
a bird that needs the security of tightly 
wardened reserves, as well as the skilful 
management that permits them to share 
a crowded lagoon with other species. It is 
unlikely that the avocet would maintain its 
toehold here, were it not for the reserves at 
Minsmere and Havergate. 

Whether the avocet can spread much 
further in the British Isles is doubtful as 
suitable habitats are so restricted. Neverthe- 
less as the avocet is a partial migrant we may 
expect visiting birds—usually from Denmark 
and Holland—on many estuaries in the South 
of England 

The breeding range of the avocet extends 
far beyond our coastline to the shores of 
Africa—though those at Minsmere disperse 
only to Iberia, or other parts of the British 
Isles. This shows the enormous thermal 
range of the world population—from the 
roasting hot lakes of East Africa, to the 
chilly, uninviting mud flats of East Anglia 


sing 
ing Motion 


Avocet (Recurvirostra 
avosetta), 43cm (17in) from 
beak to tail. Breeding 
distribution restricted to 
Minsmere and Havergate. 
Non-breeding winter visitors 
around south coast 


Below: The black crescents 
and black wing-tips across 
white wings, make a 
striking pattern when the 
avocet is in flight 
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adult 
in flight 


Left: In cloudy water, where 
the avocet cannot see prey 
clearly, it traps its food by 
feel. The bird holds its bill 
slightly open under water. 
sweeping from side to side 
to catch small invertebrates. 
In clear water or from the 
surface, it pecks at its prey. 


Below: Both parents 
incubate the eggs using their 
brood patches—feather-free 
areas that give direct contact 
from the adult's skin to the 
eggs and so transfer heat 
The chicks are a sandy, 
brownish colour on top, 
which provides some 
camouflage. 
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introduced at 


slender 


toothed 


The uppe 


shining green, but 


conspicuously white or 


fine network of minute > th 
downy surface. The two-tone colo Ir 
the foliage gives the trees a character 


quiver 


appearance as their 
shaken by the wind 


The leaves vary gre: 
x 2cm (1x 3in) on tl 


x 12cm (10x 


growing leading shoots. Ba 


especially the balm of Gilead, te 


shoots or suckers from the base of k 


and here the leaves may be even b 
33 x 35cm (13 x 10in) has been recorde 

Unisexual trees Like willows, balsam 
lars are either male or female. The catkir 
that dangle like lambs’ tails appe A 
some wecks before the leaves, sc 


foliage does not obstruct the free p 
the wind-blown pollen. The male catkir 
dull reddish in colour and about 6cm 
long, while th 


greenish female cath 


usually twice as long 

The tiny round seeds within tl 
female catkins ripen by mid 
seed hasa plume of fine cotton-like ha 
helps to keep it airborne as it is ca 
by the wind. The seeds are rarel 
singly, however, because their | 
tangle together, forming a fluffy mass 


seeds clinging to the catkin 
Habitat Balsam poplars grow best 
moist soil near running water. They 


plenty of sunlight and should not be pia 
| houses 


too close together or near to E 
timber is an extremely lightweight wood a7 
very pale in colour. It has limited uses instal 
it is soft and weak, rots quickly out 0! at a 
and does not burn well. However the fact") 
growth is rapid, especially in rivet a 
floodplains, may make it important 4 ° 


future source of pulp-wood 


sen here 
Left: The western balsam poplar, seen 


ws, is 
growing in Oxford University meadows, 
most widely planted balsam poplar spec 
the British Isles 


the 
in 


Balsam poplar (Populus balsamifera) 
Deciduous, introduced; may grow to 
25m (82ft), Sometimes planted by 
lakes, streams. Catkins April, fruits May 


The Balsam poplar is a native tree of 

N America where it grows in wet 
wooded areas in river valleys. In 

Britain it is a rare ornamental tree, 
planted in damp parts of parks and 
gardens, The branches spread upwards 
to form a narrow conical crown. The 
bark matures to a dark grey colour, its 
smooth surface cracked by narrow 
fissures. The buds at the tips of the 
young shoots are covered with shiny 
red-brown scales that smell strongly of 
balsam 


| Identifying balsam poplars 


Balm of Gilead (Populus gileadensis) 
Deciduous, introduced; may grow to 
25m (82ft). Sometimes planted beside 
ponds, streams. Catkins Feb-March 


This tree probably arose in N America 
as a natural hybrid between balsam 
poplar and eastern cottonwood 
Introduced here in 1755, it is now the 
second most commonly planted 
species, flourishing in damp areas of 
parks and gardens. It is in many ways 
similar to the balsam poplar, but the 
branches are more spreading, forming 
a wide open crown. The leaves are 
broader, almost heart-shaped, and the 
young shoots and leaf stalks are 
covered with fine hairs. 


Western balsam poplar (Populus 
trichocarpa). Deciduous, introduced 
from western N America; may grow to 
35m (115ft). Catkins April, fruits May. 


The young trees are rather triangular in 
shape and the trunk is covered with 
smooth, yellowish-grey bark which 
tends to peel off. As the tree matures 
the bark darkens to brownish-grey and 
is scored with deep vertical fissures. 
For a deciduous tree its growth is 
amazingly rapid: one specimen in Kew 
Gardens reached a height of 16:5m 
(54ft) in 13 years, a rate of growth 
that surpasses all other trees that thrive 
in the British Isles, including fast- 
growing conifer species 


Below and right: The catkins of the 
western balsam poplar are borne on 
separate trees. The female catkin 
(below) is green and when it is 
fertilised by pollen from the male 


catkins (right) it develops white 
fluffy seeds, Male catkins are a dull 
crimson colour and are often shed in 
early April before they have 

released their pollen 
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WALK 
ny fascinating 
teri Scotland 
Falls 
ae 


Spectacular 
~~ our riverside walk. 
Pie 


The rivers that tumble down from the mount- 
ains are a dominant feature of the Highlands 
of Scotland. One, the River Braan in Perth- 
shire, rises high in a corrie to the south-east of 
Loch Tay and, after a steep easterly course of 
20 miles through hill country, joins the River 
Tay at Dunkeld. The Braan follows the line of 
the top part of an ancient watercourse which 
formed when the area was a tableland tilted 
to the east. The course of the Tay is more 
recent in origin. Both rivers are fast-flowing 
and there is a stony bed from the source to 
the head of tide 

Just before the River Braan meets the main 
river it crosses a band of grit which runs the 
entire length of the Highland border. This 
grit has resisted the cutting power of water 
and erosion by frost, wind and ice, and the 
valley narrows to a deep gorge with magnifi- 
cent falls, contrasting with the hills above 
which are rounded and smooth due to the 
action of glacial ice. 

Perhaps 100,000 salmon enter the River 
Tay each year. Some are caught by netsmen or 
anglers, but many survive to spawn. Many of 
the smaller tributaries, such as the Braan, are 
obstructed by waterfalls which prevent or 
limit access by adult salmon. The chief 
spawning and nursery areas for salmon are 
the River Tay itself and its larger tributaries 
such as the Tummel, Garry, Tilt and Lyon. 
The smaller tributaries do, however, offer 
excellent opportunities for watching salmon 
and other river life. 

Salmon leap The path to the salmon leap on 
the River Braan starts at a National Trust for 
Scotland car park and picnic area ide the 
river (1). Here the Braan forms a wide, fairly 
placid stretch, a metre or less in depth. At 
the edge the river bed consists of sand littered 
with rotting fragments of twigs. Further 
out, the bed is composed of small pebbles 


Above: Several species of 
fish can be found in the 
fast-flowing stretches of the 
River Braan near ‘The 
Hermitage’. These include 
the grayling, a member of 
the salmon family that has a 
large dorsal fin 


KEY 
=> route of walk 
B® road 
track or path 
— railway line 
4 embankment 


railway line. 


Our riverside walk, which includes the Braan Falls and follows the river 
back to Inver village, is about one mile long and should take about an 
hour. The numbers on the map refer to sections in the article. You can 
get fo the walk from Dunkeld which is on the AQ between Perth and 
Pitlochry. For a short distance the walk follows the pavement beside the 
AQ. (Drivers should use the utmost caution on the AQ, which is a fast 
main road despite its bends). Dunkeld is also on the Perth to Inverness 


among which live large numbers of aquatic 
insects and crustaceans feeding mainly on 
vegetable matter. This food source has fallen 
into the water from bankside vegetation and 
eventually becomes lodged between the stones 
and pebbles. The insects and crustaceans form 
the food of the fish—trout, young salmon, 
eels and a few grayling-that live here. 
Birds also find food here; the dipper, for 
example, takes its share of the insects from 
under the water. 

The bank is covered with greater woodrush. 
By September half the broad leaves, now light 
brown in colour, have decayed and will 
probably be blown into the stream. Branches 
of alder trees overhang the river; their 
leaves are particularly rich in nitrogen and 
are therefore also of great value as food for 
river life. Further up the bank, the vegetation 
is more varied with ferns, bracken and wild 
raspberry; overhead, hazel, ash and sycamore 
flourish. 

Spawning Taking the riverside path under 
the railway bridge (2), you can see birch and 
yew on the left and oak on the right. Oak 
leaves are tough and therefore consumed 
more slowly by the aquatic insects and crus- 
taceans than those of alder. On the path lie 
fresh-fallen sycamore leaves in late summer, 
some of which may eventually be blown 
into the river. 

A little way along the path is a seat, from 
which you can view a faster-flowing stretch 
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Look out for... 


The Braan River contains 
trout, loach, lampreys and 
eels as well as salmon 
and the smaller 
sticklebacks and minnows. 
As you walk along the 
river, look out for red 
squirrels in the trees; you 
might also see roe and 
red deer but, since they 
are shy animals, you may 
well see only their white 
tails bobbing as they dive 
for cover. 

Birds are numerous near 
the river path. Dippers can 
surprise you with their 
ability to alight directly 
On to the water before 
diving for food, and you 
might catch sight of the 
dainty pied wagtail as 
well 
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Above: Dippers perch on 
convenient boulders in the 
water, waiting for the 
Opportunity to take food 
from the river. 


Left: Larvae of the blackfly 
(Simulium erythrocephalum), 
one of the insect species in 
this part of the river. 

Hanging in groups in fast 
water, these filter-feeders 
catch small food particles 
dislodged from the bed of 
the river. 


of river with many more large boulders than 
there are downstream. However, both in the 
river here and in the more gently flowing 
stretch downstream, adult salmon spawn in 
patches of gravel on the bed during late 
November and December. The young salmon 
emerge from the gravel in May and after a 
further two years, when they are 11-12cm 
(4}-Sin) in length, leave the river for the rich 
feeding grounds of the Atlantic Ocean. 
Growth at sea is rapid and some fish will 
return to the river as adults the following 
summer when they are 50-70cm (20-28in) 
long. The remainder will stay longer at sea 
and return when they are 70-100cm (28-40in) 
in length. 

The path then merges with the main drive 
through the area (unsurfaced and closed to 
cars) in a stand of tall Douglas firs planted 
in 1919 (3). After about 50m (S5yd) take the 
riverside path on your left. Notice the mosses, 
lichens and fungi thriving on the debris of 
tree trunks and fallen stumps. The river is 
even faster and more turbulent, and flattened 


and clinging insect larvae are therefore 


ala 
advantage. Here you will find the mayfiy 
Rhythrogena nymph, which can flatten itsel 


against rocks, and the blackfl 
larva, You may also see the m; 
nymph, which is cylindrical and 
under and between stones. 

Falls view From here the Path leads UP to 
a folly known as ‘The Hermit, ge” (4) 
Originally built over 200 years go, it had 
fallen into disrepair and was recently rebuilt 
in a simpler form. There is a roofed area, then 
an open balcony with a commanding view of 
the 6m (20ft) high Falls of Braan. Althouph 
the pool at the base of the Falls looks turbu- 
lent, most of the strong currents are con. 
centrated near the surface and there js slack 
water below this to a depth of 4-5m (1Sft) 
where adult salmon rest. Salmon try to push 
up-river as far as possible, but finally come 
to a barrier they cannot clear. This particular 
spot is such a barrier, although the fish stil] 
try to clear it. Eventually, however, they drop 
back and probably spawn downstream 

Salmon attempt the Falls more often when 
there is a moderate water flow. However, at 
any time in late summer and autumn you 
should be rewarded with a glimpse of a 
leaping salmon. Sometimes trout may also 
be seen making an attempt to leap the Falls, 

Retrace your steps and cross the river by a 
stone bridge over a narrow rock channel 
this takes the river from the pool below the 
Falls. In the channel the water is about 
4m (13ft) deep. Sometimes, adult salmon may 
be seen resting here, and in warm weather there 
are often large shoals of minnows feeding on 
drifting creatures just under the surface. 
Britain’s tallest tree, a Douglas fir over 
58m (190ft) high, grows by the pool just 
downstream of the bridge and there is 4 
splendid Cedar of Lebanon beside the bridge. 

Near the Tay The path next cuts across a 
steep bank which is covered in greater wood- 
rush and hard fern (5). There is a canopy 0! 
beech, oak and hazel overhead. Often the 
path is muddy. Turn left down the tarred 
road and cross another bridge over the 
Braan into the secluded village of Inver (6) 

Here we are close to the River Tay. which 
contrasts with the Braan. Much of the re 
flows in gentle curves over a broad face 
plain with beds of shingle—mainly glacit 
debris* continually being eroded away 4" 
re-deposited 

A few more steps lead you on to the ae 
Perth to Inverness road. Proceeding i 
along the footway for a short distance, Y° 
will then get back to the car park 3 

In this area you may also see salmon ree 
ingat Buchanty Spout on the river AlmorE 
miles north-east of Grieff (autumn |S | ihe 
at the Soldier’s Leap on the Garry neat a 
National Trust for Scotland informaue 
centre at the Pass of Killiecrankie (sume 
best) and on the Tummel immediately done 
stream of Pitlochry Dam (most of the yee 
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Sulphur tuft (Hypholoma 
fasciculare) found all year 
on and around old tree 
stumps. Not poisonous, but 
taste very unpleasant 


WEIRD AND 
WONDERFUL FUNGI 


Some of our most intriguing fungi appear in late 
summer and early autumn—from the delicate fairy 
ring champignons to the ill-smelling stinkhorn 
fungus that appears as if from nowhere and grows 
at the astonishing rate of 8cm (3in) per hour. 


In our woodlands the main frui 
i begins in autumn when the 
with an assortment of 
mushrooms and toadstools that display seem- 
ingly endless variations in colour, sh 
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rest floor 


becomes covered 
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lifestyle. But some species fruit in summer 
and a few may be found throughout the year 


Many summer fungi grow in grassland, and 
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Sulphur tuft is one of our commonest toad 
stools and is a glorious sight growing ir 
large clusters on and around old tree stumps 
Slender ochre stems support the masses of 
caps which are pale yellow at the edges bu 
darken to a rich orange towards the centre 
The gills are yellow at first but change to 
olive-green as the spores ripen 

The yerdigris toadstool is one of the first 
species to appear in woods in summer, and it 
also grows in grassland. The pale stem is 
topped with a glistening blue-green cap dotted 
with fluffy white scales around its edge. The 


striking slimy green coating may eventually 
be washed away by rain, leaving a yellowish 
cap. The cap is rounded when it first emerges 
from the soil, but it later flattens to expose the 
grey-brown gills. This rather evil-looking 
toadstool is not in fact poisonous but its 
unpleasant taste makes it inedible 

Shaggy ink cap is one of the most familiar 
summer toadstools that you often see growing 
in clusters in pastures, lawns, disturbed 
ground and along roadsides. When it first 
appears the cap is egg-shaped and clothed 
with curly white scales—hence its other name, 
lawyer’s wig. After a few s the cap opens 
out to a bell shape and its interesting spore 
mechanism comes into play 


Right and below: Stinkhorn fungi (Pha//us 
impudicus) in deciduous woodlands, 

especially in Aug-Sept when the fungi can 
often be detected by the highly offensive smell 
they give off as they shed their spores. 
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Above: Verdigris toadstool 
(Stropharia aeruginosa). 
common from May-Nov in 


woods and pastures. Not 
poisonous, but not good to 
eat 


Left: Shaggy ink cap 
(Coprinus comatus) common 
in late summer-early autumn 
on rubbish tips, and 
anywhere where organic 
rubbish has been buried. 
Good to eat when young if 
they are peeled and the 
stems discarded 


Starting at the edges, the cap be, 
dissolve in its own juices, a process ca 
auto-digestion, and the spores contained jn 
an inky black liquid simply dribble back in 
the soil. The whole process takes a couple of 
days, leaving the white stalk, streaked with 
black, standing alone for a while until jt 
eventually rots into the ground. Shaggy ink 
caps are good to eat when young, and they 
can be eaten raw in salads or cooked in stews. 
Their ‘ink’ may be used for writing 
The stinkhorn, one of our stran, 
ows in deciduous woods throughou 
summer. The young fruiting body is a 
rubbery ‘e; 3-Sem (1-1in) across, wh 
just breaks the surface of the soil. If 
were to slice through the * you woul 
that the skin covers a thick jelly | 
which the compressed stem and cap 
bedded. When the spores are ripe the 
‘hatch’—the spongy stem swells with 
and breaks throu the top of the 
carrying the spore-covered cap with it. T 
growth of the stem is amazingly rapid—up t 
8cm (3in) per hour. 

The cap is coated with dark slime which 
contains the spores and emits a stench rather 
like rotting meat. This smell attracts swarms 
of flies that feed on the slime and carry 
away the spores which they later excrete 
elsewhere. Within just a few hours all the 
slime is consumed, leaving a white cap with 
its honey-comb surface. 

In the past this weird 
used as an ingredient in love p 
aphrodisiacs. And even today in some parts 
of the world it is fed to cattle to try to improve 
their fertility “ 
Spindle shank Unlike the sulphur tuft, 
which sprouts from and feeds on dead wood, 
the spindle shank emerges from the soil. But 
if you were to excavate around the stem you 
would find that it was attached undergroun 
to tree roots. It grows, often in tufts, 1" 
deciduous woods and attacks the roots 0! 
oak and beech trees, causing white rot The 
brown stem is hollow and often spirally 
twisted. The surface of the chestnut-brow" 
cap is rather uneven and wrinkled. The cP* 
make a useful flavouring to soups and ste’* 
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The fairy ring champignon causes the 
appearance of green circles on lawns and 
playing fields—the ‘fairy rings’ (right) that are 
cursed by gardeners and groundsmen alike 

The hyphal threads below the ground form 
an intricate matted web (a mycelium) which 
clogs the air spaces in the soil and so prevents 
the free drainage of water. The grass roots 
suffer from waterlogging which eventually 
stunts the growth of the grasses within the 
circle. But at the edge, where the mycelium 
is still actively spreading outwards, the gr: 
growth becomes particularly luxuriant as 
the fungus digests dead plant matter and 
rele: essential nutrients which fertilise 
the soil. 


How fungi reproduce 


Spores are released from 
the gills of the mature 
fruiting body when the 
conditions are right, and 
they are blown about by 
the wind 


Immature fruiting body 


Cio 
; 


The mature mycelium 
absorbs huge amounts of 
water and a new fruiting 
body begins to sprout 


Above: Spindle shank 
(Collybia fusipes) is common 
in late summer, particularly 
at the base of beech and oak 
trees where it attaches 

itself to the tree roots. 


Right: Fairy ring 
champignon (Marasmius 
oreades) is common in 
grassland in summer and 
autumn after rain. Edible, and 
can be dried and used as a 
flavouring 


After a heavy summer downpour 


a ring of 
mushrooms springs up 3 


around the outer edge 
of the circle, The slender yellowish stems 


are each topped by a small cap which is bell- 
shaped at first, but later flattens out to 
form a tiny parasol. The caps are reddish- 
brown when wet, but they dry out to 
yellowish-brown colour ; 

The rings grow at a rate of 10-20cm (4-8in) 
per year The biggest rings have a diameter 
of 50m (164ft) which means that the fungus 
responsible is up to 250 years old. People 
used to think that these strange circles were 
magical spots around which fairies and elves 
danced, using the caps as convenient little 
stools upon which to rest 


Magnified cross-section of one gill 


spores 
disperser 
by wind 


spore-bearing 
cells (basidia) 


basidium 
that has 
shed its 
spores 


The different ways that 


hypha 


i 
Close-up of basidium 

After landing, the spore 
begins to germinate and 
produces a hypha, This 
grows, multiplying itself 
by vegetative reproduction 
and forming a mat-like 
mycelium. The mycelium 
spreads through the soil 
as masses of knotted 
threads, Fungi have male 
and female mycelia which 
fuse to produce spore- 
bearing basidia 


Germinating spore 


spores are produced give 
many different groups of 
fungi. The Basidiomycetes 
(left) are so-called because 
they reproduce sexually by 
means of spores which are 
produced on enlarged flask- 
shaped cells known as 
basidia. The gill fungi, 

such as toadstools and many 
types of mushroom, are all 
Basidiomycetes, Another 
prominent group are the 
Ascomycetes, including the 
flask fungi. Their spores are 
produced from a different 
type of cell 
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PUFFINS IN PERIL 


The puffin, with its clown-like face, multi-coloured beak 
and quizzical expression, seems designed to attract our sympathy 
—and well it might. With the sharp decline in distribution and 
numbers, as well as the ability of some bird predators to kill them in 
mid-air, puffins need protection. 


The puffin, in its *dinner-jacket’ of black and 
white feathers and colourful banded beak, is 
one of our most charming birds. It belongs to 
a family of seabirds auks~ which includes 
guillemots nd razorbills. All auks character- 
istically hunt fish beneath the sea surface, 
and remain at sea outside the breeding season, 
The puffin is a difficult bird to study in 
ail; comings and goings about the puffinry 
( colony of puffins is called) are notor- 
iously erratic, and it nests in a burrow too 
deep and dark to permit eggs or young to be 
seen. f 

Distribution and dispersal For most of the 
year puffins live on our remote, almost 
inaccessible, northern coasts—particularly 
around uninhabited islands in the Orkneys 
and Shetlands. They once flourished along the 
Channel coast, but have now virtually dis- 
appeared from this region. In the east only 
suitable cliffs from Flamborough Head north- 
wards support colonies, There are more 
puffinries on the western, generally rocky 
shoreline of Britain and Ireland. Here, the 
population increases towards the north. 

In winter, puffins disperse widely from their 
breeding colonies, remaining at sea in ones 
or twos, not in the large groups (rafts) 
favoured by other auks. Some puffins stay in 
the North Sea or in the Bay of Biscay, while a 
few move south into the Mediterranean 

Puffins remain further out to sea than 
guillemots or razorbills, and most spend the 
winter scattered over the north Atlantic, 
feeding mainly on plankton. Even juvenile 
birds range far and wide: two nestlings ringed 
one year on St Kilda, off the Outer Hebrides, 
were recovered the following winter over the 
Newfoundland Bank 

Once a puffin moves away from its breeding 
site in winter, its brightly coloured beak turns 
a dull grey. The crisp margins of the black 
plumage also become blurred and the white 
areas of the face, breast and belly turn grey- 
ish. The puffin sheds the odd patch of 
wrinkled yellow skin at the corners of the 
mouth, as well as the horny red and grey 
triangles round the eyes. 

Breeding sites The puffins return to their 
puffinries at varying times in spring. Many of 


these sites are large, and some, with tens or 
even hundreds of thousands of pairs, are 
enormous. The Farne Islands are a good p 
to see puffins, on the National Trust reserve, 
but there are also large colonies on the 
Scilly Isles, Bempton Cliffs in Yorkshire 
and Skomer off the Pembrokeshire coast 
Puffins are sensitive to the presence of humans, 
so all the best places to see them are in- 
accessible. 

Some puffins live in holes in sea cliffs, 
while others choose the extensive screes and 
tumbled boulders at the head and foot of the 
cliffs. Most puffins, however, nest in grassland 
burrows, usually close to the cliff top. Here 
they either dig burrows themselves, making 
use of the long sharp claws on their strong 
feet, or they take over a disused rabbit hole or 
Manx s water burrow. 

The grassy slopes favoured by puffins are 
usually covered in pink thrift, white sea- 
campion, and often harebells~all flourishing 
on the guano deposited by the seabirds. 
This forms an attractive back-drop to the 
puffins’ social gatherings at burrow entrances, 


Above: Although puffins do 
not have an elaborate 
courtship display, the male 
and female bow to each other 
in a ‘courtly’ manner, and 
nibble one another round the 
back of the neck 


Far left: As their young 
grows, the adults visit the 
burrow regularly with sand 
eels or similar small fish held 
cross-wise in the beak 


Puffin (Fratercula arctica) 
about 25cm (10in) high 
Distribution on coastal, rocky 
shores, particularly western 
Britain, Ireland and northern 
offshore islands. 


| Beak-full of colour 
The huge, comical-looking, 

| parrot-like beak of the puffin, 
is only coloured with red, 
blue and yellow bands for 
display in the summer 
breeding season. The adult 
sheds the horny outer sheath 
at the end of summer. It then 
grows a much smaller, 

} slimmer and strictly 
functional grey winter beak — 
} Much the same size as that 
of the youngsters. This beak 
change is accompanied by 
plumage colour changes. 


_— triangular patch above eye 


Adult in winter 
~ face greyer 
than in adult 


Juvenile 


beak changes 
shape at sea 


Inflight 
view 
= from below 
| 
view 
from above 


and to the communal fly-pasts that are so 


much a part of the puffin’s life 

These fly-pasts are a spectacular sight. The 
Kearton brothers, (pioneer Victorian natural 
history photographers) who visited St Kilda 
late in the 19th century, complained that the 
vast numbers of wheeling birds overhead 
eriously interfered with the light for photo- 
phy. They also described a pattering ‘like 
in’ which forced them to put up umbrellas 
for shelter; this was not, as you mightimagine, 
from droppings, but from thousands of small 
feather parasites falling from the puffins 
above 

Beakfuls of fish The puffin catches fish by 
diving straight into the water. Its beak h 
enormous carrying capacity. Usually the 
bird catches only a dozen or so small fish and 
fry crosswise in its beak, in each expedition 
But up to 60 small fry in one beakful have been 
recorded 

Ornithologists still do not fully understand 
how the puffin manages to catch more fish 
without dropping those it already holds in its 
beak. The hinge of the jaw contains an extra 
small bone, so the two halves of the beak open 
with the edges parallel. The edges are very 
sharp, allowing a good grip, but too tight a 
grip would just chop the fish into three. The 
roof of the mouth has many backward- 
pointing sharp projections. This must help 
the puffin as it sweeps through a shoal of 
fish, snapping first to one side, then the other, 
to secure its meal. In rough weather, when the 
1 is murky, the puffin concentrates on 
irger prey, up to 1Scm (6in) long, but on 
calm days with clear water much of the catch 
is smaller. 

Danger from the air On land the puffin 
waddles on its bright orange webbed feet. This 
may appear comical to us, but its clumsiness 
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Nest and young 

The parents inspect a likely burrow (right) 
to prepare for the rearing of the chick. In 
the depths of the hole, the female lays her 
single, dirty white egg. By June the egg 
has hatched into a plump ball of sooty 
black, fluffy down (below) with a small 
triangular beak and dark eyes. Inside the 
dingy, dark hole the chick makes strange 
grumbling and groaning moans which may 
serve to guide the parents to the right hole. 
The chick is tended by both Parents for 
about 40 days, after which it fends for 


itself 
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makes the bird vulnerable to predators, such 
as great black-backed gulls. These may 
pounce on puffins standing at their burrow 
entrance, or on a hungry well-grown chick 
pecring out of the nest hole to see whether 
the next meal is on the way. The gulls some- 
times chase and fly down an unfortunate 
puffin in mid-air, occasionally eating it 
while it is still alive. More often, they 
land and kill the puffin with heavy stabbing 
blows from the beak, before turning it inside- 
out to get at the flesh. Great skuas also attack 
puffins, especially on the water. 

Crash-landings Puffins are not skilful fliers, 
and cannot easily escape the predators 
which attack them in mid-air. But they also 
have difficulty in landing in strong crosswinds. 
Their hesitant approach xploited by some 
herring gulls. The gulls harass the puffins on 
their return runs to the burrow, and cause 
them to crash-land and drop their beakload of 
fish, which the gulls then gobble up. Although 
puffins are better adapted to marine life, 
landing on sea seems as precarious as landing 
on the ground. They appear to stop flying a 
few inches above the surface and land with a 
splash—rather like a thrown brick 

Once on or under the water the puffin is in 
its element. Short, stiff wings (similar to 
those of the penguin, but not so highly 
developed) and powerful legs provide pro- 
pulsion, steering and levelling. The puffin’s 
vertebrae are fused together, and the breast- 
bone is very strong; the two are joined by 
sturdy ribs, each with an overlapping flange, 
so that the whole skeleton provides a rigid 
box girder structure, capable of protecting 
the vital organs from the pressure of deep 
dives. 

Pressure on puffinries Sudden declines seem 
to be a feature of the puffin’s history: some 


are due perhaps to chemical or oil pollution, 


or to the accidental introduction of the 
predatory brown rat, as on Lundy—which was 
formerly known as the ‘Isle of Puffins” 

There was also a huge puffinry on Grass- 
holm, off the Pembrokeshire coast, until 
over-intensive burrowing by the puffins made 
the thin soil layer friable, so that erosion by 
wind and water left only bedrock. The 
puffins declined but an enormous gannetry 
then developed on the island. The problem 

$ increased by the puffins’ liking for grassy 

slopes on which sheep feed through the 
summer months. The sheep may easily 
trample in the burrow roof. 

Local declines and increases are to be 
expected in any bird population, but the 
enormous decline in puffin numbers 
islands like St Kilda in recent 
alarming. With the evacuation of the las 
islanders from St Kilda 50 years ago, the 
puff might have been expected to expand 
in this remote stronghold. But Operation 
Seafarer, a seabird census taken in 1969-70, 
put the entire puffin population at just under 
500,000 pairs—less than the number of birds 


found on several individual colonies only 
20 years earlier. 

Harvested for food Against the background 
of this decline, it is difficult to understand 
the past stability of puffinries on remote 
islands including St Kilda, where for centuries 
the puffin was hunted and eaten. Each year 
many thousands, sometimes as many as 
100,000, were slaughtered for food. Some 
were eaten immediately while others were 
split open and salted or dried for consumption 
during the winter when protein-rich food was 

ree. 

There were no long-term drops in puffin 
numbers. It seems that the good husbandry of 
the islanders, who took a strictly rationed 
‘crop’ that they knew the population could 
sustain, ensured this. Even today, in the 
Faroe Islands and elsewhere, puffins are 
snared or netted for food. Their natural 
inquisitiveness leads them to venture too 
near the fowler and his traps. 

The most pressing conservation con 
today is the proximity of so many m 
puffin colonies and feeding areas to the 
expanding oilfields of the North Sea 
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Above: Puffins breed in 
colonies, and communal 
gatherings around the 
burrow entran area 
common sight during the 
breeding season. Puffin 
however, are sensitive to 
human disturbance. This Is 
unfortunate for them, as 
more leisure time and 
modern transport now allow 
many more people to look 
for puffins than in the past. 
The moral is simple: 

always keep your distance 
and preferably look for 
puffins on established bird 
reserves, where disturbance 
is minimal and the birds are 
used to visitors. You can 
see puffins on the National 
Trust reserve on the Farne 
Islands, or at the RSPB 
reserve on Bempton Cliffs, 
Yorkshire, or from organised 
boat trips around the Scilly 
Isles. 


HANDSOME 
HORNBEAMS 


The hornbeam grows as a native 
tree in oak woodlands in 
southern England, but it has 
also been widely planted as an 
ornamental tree in hedgerows 
and parks for its compact 
stature and autumn colours. 


As our climate became warmer after the last 
Ice Age ended 10,000 years ago, the British 
Isles were colonised by forest trees which 
spread across from the Continent. The pollen 
record that the hornbeam was a 
relative latecomer, arriving about 5000 years 
ago, whereas the oak was already widespread 
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2500 years earlier 

Since the hornbeam settled here, the climate 
has become wetter and cooler, pushing the 
hornbeam southwards until today it is com- 
mon only in south-eastern England. From 
this area its natural range extends northwards 
and west to the Welsh border; elsewhere it has 
been introduced. It isa common forest tree in 
central Europe and the British distribution 
represents the western tip of its range. 

Appearance The fluted trunk, covered in 
smooth pale-grey bark, divides into a large 
number of limbs which sweep upwards to 
produce a densely-branched symmetrical 


the slender twigs. The buds are closely pressed 
against the twig ‘like a crouching mouse’, in 
Herbert Edlin’s apt description 
Flowers, fruits and leaves Flowering 

in April shortly before the leaves appear. 
Male and female catkins, borne on the same 
tree, appear towards the tips of the delicate 
twigs. The male catkins expand to form a 


Above 
in Epping Forest. For 
centuries common 
rights to firewood 

until recently hornbeam: 
were regularly pollarded, 
which explains their 
branching shapes. 


Buds in winter 


X 


A fine old hornbear 
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hanging chain of overlapping yellow-green 
bracts. Pollen is shed from a cluster of 
orange anthers that are tucked under each 
bract. 

The female catkins consist of a loose 
cluster of leafy green bracts with their tips 
curled upwards. Under each bract is a pair of 
smaller bracteoles which protect the red 
stigmas that catch the pollen grains drifting 
in the air. 

Shortly after the catkins have fully expand- 
ed, the bright yellow-green young leaves push 
their way out of a sheath of pinkish bud 
scales and slowly unfurl like a fan. The 
unfolded leaves are oval in shape with a 
conspicuously toothed margin. The upper 
surface is slightly creased along the lines of 
the parallel veins. 

After fertilisation a pair of nutlets are 
formed in shallow cups, and each bracteole 
expands to form a papery wing with three 
lobes, the middle one being the longest. 
Later in summer this wing acts as a sail, 
catching the wind and steering the seed some 
distance from the parent tree. 

The autumn foliage undergoes a vivid 
colour change through various shades of 
yellow to a rich ruddy gold before falling. 
On young hornbeam trees and hedges the 
leaves become shrivelled and rusty brown 
but, as in the beech, they may stay on the 
tree throughout winter. 

The small, ribbed nutlets, each enclosing 
a single seed, provide a bountiful supply of 
food for birds and mammals. The hawfinch in 
particular devours hornbe: 
estingly, they both share a similar range in 
this country. Squirrels too eat the seeds, 
either climbing the trees to get them or seck- 
ing them out on the forest floor. The seeds 
that escape being eaten lie dormant for 18 
months or so before germinating. 

Beech look-alike The hornbeam is frequent- 
ly confused with the beech, and they are 
indeed similar in general appearance. But 
they can easily be distinguished at any time 
of the year. , the winter buds of horn- 
beam are shorter and fatter than those of the 
beech. They also hug the twig closely where- 
as in the beech the buds are set at an angle 


Hornbeam (Carpinus betulus). Deciduous, 
native in S England, planted in N England 
May reach 30m (100ft). Flowers April-May 


bracts protect 
clusters 
orange anthers 


and point away from the twig. 

Secondly, the leaves, while similar in shape, 
can be seen to differ at close range. Those of 
hornbeam have sharply toothed edges where- 
as beech leaves have smooth margins. Horn- 
beam leaves feel rather rough to the touch, 
contrasting with the smooth, polished feel 
of beech foliage; and during summer beech 
foliage turns a darker shade of green. 

Tough wood The name of the tree probably 
derives from the nature of the wood, which is 
hard like horn. Alternatively, some say it 
refers to the wooden yokes, often made of 
this wood, which join a team of ploughing 
oxen together, and are attached to the horns- 
hence hornbeam. 

The hornbeam has the hardest wood of any 
tree in Europe. It is heavy, fine-grained, 
and creamy yellow in colour. Craftsmen have 
made little use of it for furniture or cabinet- 
making because it is too hard: their tools 
were blunted so quickly that much time was 
wasted in resharpening them. But it has 
been greatly used in musical instruments, 
particularly for the hammers of piano-keys, 
and for heavy-duty purposes, such as cogs 
and pulleys. 

Although the wood is extremely tough it 
burns well. Before coal became the major 
source of energy hornbeams in woods near 
London, such as Epping Forest, were regul- 
arly coppiced and pollarded to provide fire 
wood and charcoal to fuel the city’s furnaces. 


Above: The male 
and bracts are clustered 
along a central stalk. 

Female catkin 


flowers 


toothed leaf 
margins =i 


tips of 

bracts | strongly 
curl ribbed 
upwards young 


leaves 


Above: Female flowers hang 
down from the top of the 
twig and resemble leafy 
buds. 


Below: Hornbeam fruits 
appear in autumn. The bracts 
change into papery, green, 
three-pointed wings. The 
seeds are two tiny hard, 
green ridged nuts 
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NIGHT- 
FLYING 
HAWKMOTHS 


Hawk-moths hold the airspeed 
record—33 miles per hour 
for moths and butterflies, and 
can flap their long, narrow 
wings up to 90 times a second 
to achieve this speed. 


Eighteen species of hawk-moth occur in the 
British Isles, but only nine of these are resi- 
dent; the rest are migrants from the Contin- 
ent. Here we look at seven resident spe 
the privet, poplar, eyed, pine, lime, arge 
elephant and small elephant. They all fly by 
night and rest by day. Our other two resident 
species, the narrow-bordered bee hawk-moth 
and the broad-bordered bee hawk-moth 
both day-flying species-will be described, 
with some of our migrant species, in a later 
issue. 

Most hawk-moths are coloured for daytime 
camouflage since they spend most of their 
time during the day resting on the leaves or 
bark of trees. Camouflage is important since 


ies 
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Above: The privet hawk 
moth (Sphinx ligustri), 
which flies in June and 
July, is commonest in 

S England, but does occur 
elsewhere. It is absent from 
Ireland. Its 11-5cm (43in) 
wingspan makes it one of 
Britain’s largest moths. 


“pristle 


underside of left fore-wing 


Above: The male privet 
hawk-moth‘s wing-coupling 
mechanism is made up of a 
bristle that catches in a hook 
on the fore-wing so that fore 
and hind-wings beat as one. 


hawk-moths cannot escape easily disturbed 
they need a period of ‘warming up’ before 
they can fly. Like all insects, they are cold. 
blooded~their body temperature is much 
the same as that of their surroundings when 
they are al rest-but their powerful flight 
muscles work best at a temperature of 38 
(100:4°F), A flying hawk-moth generate 
enough heat to keep itselfat this temperature 
Before it can take off it sits with its wings 
beating rapidly, like a plane revving up on a 
runway, until its body temperature has 
reached the level needed for flight. The furry 
scales that cover a hawk-moth’s body help 
conserve the heat generated by the flight 
muscles, but if they get rubbed off the moth 
cannot maintain enough heat for efficient 
flight. 

Adult life You can recognise an adult 
privet hawk-moth from its size—it has a 
wingspan of 11-Scm (43in)—and also its 
long, narrow wings, large furry body and 
spectacular colouring. It is out and about 
at dusk, feeding with its long tongue 
(proboscis) which, when uncoiled, is longer 
than the rest of the body. The feeding moth 
hovers in front of a flower—usually one that 
produces scent at night, such as honeysuckle 
and probes with its tongue down the flower 
tube to reach the nectar. 

The adult privet hawk-moths 
to grow but to gain ene to fly long dis. 
tances 


feed not 


They make long journeys of several 


Above: Two recently 
emerged privet hawk-moth 
caterpillars eating their 
eagshells. They then feed on 
privet and lilac leaves from 
July to Sept, and pupate 
underground throughout the 
winter. In the chrysalids 
(left) you can the case 
for the long tongue, and also 
the developing wings. 


hundred miles, and the resident po, 
in Britain is often boosted by new arrivals 
flying north from southern Europe. The 
species which are long-distance fliers have an 
efficient coupling mechanism on the wings: 
the hind-wing is equipped with a bristle that 
catches in a hook on the fore-wing so that 
both fore and hind-wing beat as one unit in 
flight. This wing-coupling mechanism differs 
on male‘and female privet hawk-moths. The 
female does not have a hook; on her fore- 
wing this is replaced by seven or eight small 
bristles which engage with the one or more 
long bristles on the hind-wing. 

Some of Britain’s other hawk-moths are 
stay-at-homes; they do not fly on long 
migrations, have no long tongues and cannot 
feed as adults. Some of our most common 
species—the lime, eyed and poplar hawk- 
moths—belong to this group. Eyed and poplar 
hawk-moths have lost the wing-coupling 
mechanism, which means that they cannot 
fly as well as the privet hawk-moth. They 
rest in a quite different position from the 
privet, with the hindwing projecting forwards 
in front of the fore-wing. This helps with 
camouflage, making the moths look like 
dead leaves or bits of loose bark when they 
are at rest on a tree trunk 

If this camouflage fails and the moths are 
pecked at by a bird, then both poplar and 
eyed hawk-moths have a second line of 
defence. They flip their fore-wings forward, 
revealing bright colours on the hind-wings. 
The poplar has only a reddish patch of colour, 
but the eyed has startling blue ‘eye’ markings 
on a pink background. The moth has been 
named for this noticeable feature. Entomolo- 
gists think that these markings look to birds 
like the face of a predator. 

Hawk-moths grow only in the caterpillar 
stage. When they hatch from the egg, the 
cells that will become the 300 or 400 eggs are 
already present in the female caterpillar’s 
body. Soon after they emerge from the 
chrysalis, male and female mate, then the 
female finds the right foodplant on which to 
lay her eggs. There is usually only one 
generation of moths a year, although the 
poplar hawk-moth sometimes produces a 


second brood in July 

Eggs Hawk-moth eggs are shiny 
and light green in colour. They are large as 
insect eges go- about 2mm across. The female 
moth can lay several hundred eggs during her 
few weeks of life. She is careful to space them 
out, laying only one or two on the underside 
of cach leaf and then flying off to a leaf on 
another branch of the tree 

Foodplants h species of hawk-moth has 
its own special foodplant on which the 
caterpillar feeds. In many species the cater- 
pillar’s main foodplant provides the name 
for the moth, for example the poplar hawk- 
moth, but in fact related species of plants are 
also eaten. Privet hawk-moths feed on lilac 


Above: Eyed hawk-moth 
(Smerinthus ocellata) with 
forewings flipped forward to 
reveal the startling blue ‘eye’ 
markings on the hindwings. 
These appear to be a defence 
mechanism designed to 
startle predators, 

Right: The poplar hawk- 
moth caterpillar feeds on 
poplar, willow and sallow 
leaves from June to 
September. It grows 6cm 
(23in) long 

Below: The poplar hawk- 
moth (Laothoé populi) flies 
from May to August. It lacks 
the wing-coupling 
mechanism of most other 
species, and rests with its 
hindwings projecting in 
front of the forewings. Its 
wingspan is 7-2-9:2cm 


which provide good camouflage 
long thin pine needles among 
caterpillars live. 

Elephant hawk-moth caterpillars, Which 
do not feed on trees but on willowherbs and 
bedstraws, are more exposed to view th: 
other hawk-moth caterpillars. When se: 
ing for food, the front segments are extended 
like an elephant’s trunk—hence the name 
elephant hawk-moth. They have a Startle 
response—rather like the adult eyed haw. 
moth-to scare off attackers. The Caterpillar 
has eye-like markings on the side of the body 
just behind the head. If disturbed, it pulls its 
head back into its thorax which then swells 
up, enlarging the eye markings. 

Hawk-moth caterpillars burrow down into 
the soil to pupate. They overwinter at this 
stage, safely buried in the protective sojl 
Before turning into a chrysalis, the caterpillar 
makes a flimsy underground cocoon 

The adult moth hatches in early or mid 
summer depending on species, then burrows 
up through the soil and climbs up on to a 
plant stem to expand and dry its wings. 

Distribution The poplar hawk-moth js 
one of our common and widespread species, 

and is found throughout the British Isles. 
moth (BOIGR AIO Ce ered): The eyed and large elephant occur almost 
it flies in June and is : 
widespread. Its wingspan is everywhere except northern Scotland, while 


Against the 
Which the 


an 
‘arch- 


Above: Large elephant hawk 


6:2-7:2cm (23-23in) the small elephant is locally common in 
Left: Caterpillar of small the British Isles i 

elephant hawk-moth; it feeds The privet hawk-moth, entirely absent from 
on willowherbs from July to Ireland, is not very common but can be seen 
September, and reaches a in many places in Britain, and is commonest 
length of Scm (2in) in southern England. The lime hawk-moth 


If disturbed it pulls its head 
back into the thorax which 
swells up, enlarging the eye 
markings on the body. The 


is also frequently seen in the southern 
counties of England, but has a widespread 
distribution south of Yorkshire. Pine hawk- 
caterpillar then waves its moth once rare, are now spreading on ie 
front from side to side like Forestry Commission lowland pine and fir 
an elephant's trunk plantations of south and east England 


as well as privet leaves, and poplar hawk- 
moths also eat willow and sallow leaves. The 
pine hawk-moth feeds on Scots pine needles, 
the eyed on sallow, willow and apple, and 
the lime on lime and elm. By contrast, the 
large and small elephant hawk-moths feed 
not on tree leaves, but on rosebay and great 
willowherb and marsh and lady’s bedstraw. 
After World War Il many bombed housing 
sites left derelict were colonized by rosebay 
willowherb; elephant hawk-moths moved 
in to towns to take advantage of the new food Above: The pine hawk-moth (Hy/o/cus pinastri) occurs 
supply and can still be found in city centres in southern England and flies in June and July 
wherever the plant grows. 

Caterpillars All hawk-moth caterpillars 
have a curved spine at the hind end of the 
body. This may help with their usually 
excellent camouflage. Many hawk-moths 
that feed on the leaves of trees and bushes 
are green, with diagonal stripes on their 
sides. The green is the colour of the leaf, the 
stripes look like leaf veins and the spine like above: The small elephant Above: The lime hawk-moth (Mimas tiie) 
the leaf stalk. Pine hawk-moth caterpillars hawk-moth (Deilephila is widespread in England south of Yorkshire 
have stripes along the length of the body — porce/lus) flies in May/June and is out and about in May and June 
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WOOD MICE: 
SILENT 
FORAGERS 


The wood mouse is one of our 


commonest wild animals, yet it 

rarely attracts our attention as 

it scuttles noiselessly through 

the undergrowth in search of 
seeds and insects. 


The wood mouse can 
from the house mouse by its larger cars and 
eyes. Its m brown coat cannot generally 
be confused with the dull greyish coat of the 
house mouse, although unusual colour yari- 
ants and the grey fur of the young of both 
Species may make identification more diffi- 
cult. The wood mouse does not have the 


sily be distinguished 


distinctive odour associated with the house 
mouse. 

Wood mice have soft, smooth fur which is 
sandy or orange brown on the head and back, 
yellowish on the flanks and white on the belly 
There is usually a small streak of yellow 
pigmentation in the otherwise white fur of the 
chest. The tail is almost as long as the body 
and has a sparse covering of black hairs 
The tops of the feet are covered by short, 
white hairs and each toe—four on the for 
feet and five on the hind—ends in a sharp, 
curved claw 

Mainland British and Irish mice do not 
vary much in size but forms 50-100% larger 
occur on Rhum, St Kilda, Fair Isle and 
several other islands. Mice probably reached 
these islands with the assistance of the Vikings 
and other settlers who brought livestock with 
them. The wood mice of mainland Britain, 
on the other hand, may have originated from 
southern stock which survived the last ad- 
vance of the ice sheet. These groups of mice 
reinvaded the major part of England, Wale: 
Scotland and possibly Ireland as the ic 


Above: Wood mic 

mainly tree seeds, but seeds 
from bushes and herbs are 
also taken. Other sou' 
food are fruits, seedling 
buds and fungi and, in late 
spring and summer, small 


Ss of 


snails, caterpillars and adult 
insects. 


HB W000 mous 
[i yeliow-necked mouse 


retreated 10,000 years ago. 

Mixed habitats The wood mouse 1s sue 
doubtedly the most widespread of our small 
mammals. Although more numerous in some 
habitats than others, it occurs In most 
places from coastal sand dunes to mountain 
tops and from mixed decidu : 
the increasingly prevalent forests of conifers 
Itis also found in towns and cities, lurking in 
suburban gardens, unkept graveyards and 
railway embankments. Researchers who ex- 
amined mice caught near a railway station in 
Manchester found that they lived on a diet of 
biscuit crumbs, presumably from packets 
discarded by passengers. 

Hedgerows, stone walls and ditches are 
frequent haunts in farmland, and wood mice 
also enter disused outbuildings and farm- 
houses. They avoid open pasture or grassland, 
where the field vole is present. Highest 
densities occur in mixed woodland. Here, 
the mice use extensive runway systems which 
follow tree roots, fallen branches, banks, 
rocks or any other feature close to the ground 
Wood mice prefer areas with some low 
vegetation. Brambles are particularly fav- 
oured 

Woodland gatherers Wood mice are pri- 
marily seed-eaters (granivores), relying to a 
great extent on the seeds of trees such as oak, 
beech, ash, lime, hawthorn and sycamore. 
Every year they eat a high proportion of the 
annual seed crop and it seems likely that only 


ous woodland to 


The yellow-necked mouse 


The yellow-necked mouse is similar in 
appearance to the wood mouse, but it is 
larger, weighing up to 45g (1302), and 
has a distinctive collar of yellow fur (see 
illustration on facing page). The two 
species behave differently when handled. 
While the wood mouse is relatively passive, 
the yellow-neck struggles and squeals 

The yellow-néck is restricted to the 
south-east, south and west of England and 
the eastern parts of Wales, where it is 
found mainly in mature, deciduous 
woodland areas. Although it is not 
aggressive towards the wood mouse, it is 
avoided by this smaller, less dominant 
animal and, within a shared area of 
woodland, the two species may rarely meet 
Little is known about the diet of the 
yellow-neck, but it is probably similar to 
that of the wood mouse. 

The annual population cycle of the 
yellow-neck differs slightly from that of 
the wood mouse. Numbers increase from 
the start of the breeding season in spring. 
At this time, the mice may move into a 
variety of habitats from the restricted 
woodland areas in which they have spent 
the winter. The population continues to 
increase throughout the autumn, but 
survival in winter is poor and by early 
spring the yellow-neck is scarce 
throughout its range of habitats 
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small quantities of seeds therefore survive to 
germinate the following spring. The mice are 
efficient seed gatherers and when there 


is a 
plentiful supply on the ground, they carry 
them back to the nest for storage 

The seeds of bushes and herbs are also 


eaten, as well as fruits, seedlings, buds and 
sometimes fungi. Small invertebrates, partic 
ularly small snails and insects, may be eaten 
throughout the year, but are particularly 
important sources of food in late spring and 
summer. This is the time of year when seeds 
are least available and larval and adult 
abundant. Moth caterpillars, 
which fall from the upper canopy of trees to 
pupate in the soil, are a common food in 
summer 

In Britain a number of predators eat wood 
mice but only two, the tawny owl and the 
weasel, kill large numbers. A third, the 
domestic cat, may have a major effect on mice 
living close to human habitation 

Fluctuating populations The 
population fluctuates markedly, following an 
annual cycle. Numbers are greatest in autumn 
and remain high throughout the winter, 
during which survival is determined by the 
size of the autumn seed crop. When seed 
production is very great, winter breeding 
may occur but generally breeding is restricted 
to spring, summer and early autumn 

Numbers do not increase with the first 
appearance of young in spring. In most years, 


insects are 


density of 


WOOD mouse 
sylvaticus). Also \ 
field mouse 
field mouse 
Size varies according 19 

son aNd locality. On 
Mainland Britain in spring 
male 259 (202), fomain 
209 (J0z) (unless in an 
advanced Stage of 
pregnancy) 
Colour sandy or orange 
brown on head and back 
yellow on flanks, white on 
belly. Young: greyish brown 
Breeding season March 
April to October/November 
Gestation 25-26 days 
No of young 2.9 
average 5 
Lifespan average 2-3 
Months, may survive 18-20 
months in wild, 2 years or 
more in captivity. 
Food mostly seeds, but eats 
a wide range of plant and 
animal food 
Predators cat, weasel, 
tawny owl, long-eared ow! 
Distribution widespread in 
Britain and Ireland and on 
many of the surrounding 
islands 


(Apodem, 
OWN ag 
and long:taited 


Left: A sweet chestnut has 
to be eaten on the spot, but 
smaller tree seeds may be 
stored in the nest. 


Below: Young wood mice 
are born naked and blind. 
They grow their first, 
greyish-brown coat after 
about six days, their eyes 
Open after 16 days and they 
are weaned at around 18 
days old. Survival of young 
and adults is poor during the 
first half of the breeding 
season. Adult males are 
aggressive to one another 
and to the young, who are 
driven from the nest soon 
after weaning. Adult 
females may be weakened 
by constant pregnancies and 
feeding of young 


survival of both young and adults is poor 
during the first half of the breeding season 
and the population declines rapidly before 
reaching a stable, low level in early summer. 
Survival of young mice improves as the last 
of the winter generation die off, and numbers 
increase during the late summer and autumn 
to reach a peak in the first half of winter. 
Juveniles which are born early in the season 
and which survive may breed in their first 
summer. Females may conceive at only seven 
or eight weeks, when they weigh 12g (less than 
$072). 

Timid explorers Wood mice have weak 
eyesight, but their hearing and sense of smell 
are both acute. It is therefore not surprising 
that they are largely nocturnal animals 
(although in captivity they become increas- 
ingly active in daylight.) The burrow systems 
which they excavate for themselves may have 
one or two nest chambers in which they spend 
most of the day and to which they return large patch 
many times during the night. Wood mice do e . ee 
not hibernate but during cold weather their Smalistreak’ = MEF, Qapsts coer 
movements may appear slow and lethargic as Gata hy preset 
they enter a temporary torpor, or they may 

huddle in groups to ret—in warmth 

In familiar areas, mice run or scurry along 
quickly. In exploration, they move slowly 
and deliberately as they are nervous and timid 
They are good climbers and use low branches 

where running is silent and does not attract 
the attention of predators—as freely as the ” 
runways at ground level F Wood mouse Yellow-necked mouse 

Social behaviour The structure of wood 
mouse society is still not well understood The easiest way to tell the wood mouse and yellow-necked mouse 
but in the breeding season it is likely that apart is by looking at the chest, On the wood mouse (above, left), there 
dominant males patrol large areas which is a small, yellow streak or, occasionally, no mark at all, On the valle 
includesubordinatemales, femalesand young. neck (above, right), the golden fur extends iexes ie chest and Jenn 
Mice may sleep and forage for food in family the neck, forming a collar. In Britain, the collar is always complete; 

4 z, J elsewhere in Europe it may be no more than a large patch. The colour 
groups, In captivity, fights are rarely seen as of the chest spot or collar is similar in both species, although the main 
dominant relationships are quickly estab- body fur is a brighter shade of brown in the yellow-neck. The chest 

lished, Subsequently most social contact is markings are present, though less obvious, in the greyish fur of the 
amicable and contrasts markedly with the young of both species. 
More aggressive lifestyle of the house mouse. 


SHRIMPS 
AND PRAWNS 


Marine shrimps and prawn 
enough sight on the fishmonger’s 


a common 
slab, 


are also easy to find live on the seashore. 
Telling them apart is difficult as they 
overlap considerably in habits, habitats 
and appearance. 


The major species of marine shrimps and 
prawns in the British Isles are the common (or 
edible) shrimp, the Aesop’s prawn, the 
chameleon prawn, the common (or edible) 
prawn and the smaller, also edible, prawn. 

The Dublin Bay prawn is not included in 
this group since it is technically a lobster and 
not a prawn. Its alternative name is in fact 
Norw lobster. A further complication 
concerns the Aesop's prawn, which is fished 
commercially and sold as a ‘shrimp’ 

These shrimps and prawns are closely re- 
lated to each other and are similar in growth 
and structure. Like other decapod crustaceans 
(including crabs and lobsters) they have an 
external skeleton and five pairs of walking 
limbs—although they only use the back two 
or three pairs of limbs for walking. Both 
groups of animals also have limbs for swim- 
ming, though prawns tend to swim more than 
shrimps. 

Moulting In common with other 

‘ans, shrimps and prawns shed their 
external skeleton regularly as they grow 
In the summer these small creatures moult 
about once eyery two weeks you can often 
find cast prawn shells in rock pools 

When ashrimp or prawn is about to moult it 
already has a new soft shell underneath the 
old. The outgrown shell splits down the 
middle of the back and the animal pushes 
itself up and out. This stage lasts only a few 
seconds, but it takes about two days for the 
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new shell to harden 

Shrimps and prawns spawn in early sum- 
mer, when the female has just moulted and 
still has a soft shell. The male lays its sperm 
on the female’s underside and the female 
stands on her tail fan to lay her eggs 

Telling them apart Shrimps and prawns 
search for and pick up food with pincers 
attached to their front legs. A close look at 
the pincers helps naturalists to tell shrimps 
and prawns apart. In the common prawn the 
largest pincers occur on the second pair of 
walking legs, while on the common shrimp it 
is the first pair of walking legs that bear the 
largest pincers 


A shrimp’s body is flatter than a prawn’s, 


Abo' 
prawn L 


in berry’. The: 

cemented to thi 

the body, round the hairs of 
some of the swimming 
limbs. 


Below: The common shrimp 
(Crangon vulgaris) is a 
sandy shore creature that 
burrows into the sand or 
mud, especially under 
shallow pools. On the 
sandy bottom the shrimp is 
well camouflaged. 


and lacks the prominent beak (rostrum) that 
you can sce on the prawn. A prawn’s rostrum 
looks like a long, pointed spine and sticks 
forward out of the head between the eyes; 
but this is reduced to a small point, or is 
absent, on the shrimp. 

Seasonal shifts Another difference between 
some shrimps and prawns concerns seasonal 
For most of the year prawns 
m, deep water, but in spring and 

summer they move into shallow waters and 
pools on rocky beaches. Shrimps, however, 
are creatures of the sandy shore and burrow 
into sand or mud, especially under shallow 
pools of water. With the exception of the 
common shrimp-~a visitor to brackish, estua- 
rine waters in summer-shrimps tolerate 
wider temperature changes than prawns 
and therefore do not move about so much 
from one season to the next 

Shuffling shrimps A shrimp burrows by 
shuffling with its legs to make a dip in the 
sand and beating the sand out of the way 
with its swimming limbs. It then forces water 
out of its gills to drive the sand up and round 
its body. As the shrimp sinks down it uses 
its long feelers to spread sand over its back 
Once buried it sticks the two branches of its 
shorter pair of antennae above the surface 
to keep a look out for suitable prey 

Shrimps cannot survive if they are exposed 
to the air for a long time. Provided they are 
in water, they can move about over the sand or 
mud in relative safety because their colour- 
ing blends so well with the background. 

They are mainly nocturnal creatures. At 
night they emerge to search for food, moving 
about on their back legs and using pincers to 
seize all kinds of food. This ranges from sea- 
weed to bits of dead creatures. Live prey 
includes small crustaceans and molluscs. 
Scavenging prawns Prawns also feed on an 
ssortment of live prey and organic debris, 
picked up off the bottom of rock pools. As 
with shrimps, prawns use their stalked eyes 
and their feelers—one long pair and one short 
~to detect their food. The shorter pair of 
antennae are branched-the prawns wave 
them about-while the long pair sweep 
back to search the ground behind. 

The common prawn hides mostly among 
seaweed or moves over the bottom of a rock 
pool scavenging for food. When it swims, 
it beats the water with five pairs of swimming 
limbs that are on the underside of the 
abdomen, It streamlines its body by bending 
back its feelers and legs. 

The common prawn generally moves slow- 
ly, but when danger threatens it makes a 
sudden dart backwards, paddling hard with 
its tail fan. A good way to find prawns in a 

pool is to disturb the water gently with the 
hand and watch for the rapid escape move- 
ment, 

All prawns are well camouflaged and 
difficult to spot at a glance. Many of them are 
semi-transparent with darker spots. 


Telling shrimps from prawns 


Sea, Common prawn (Leander 

; Santennae serratus), up to 65cm 

Al (23in) long, English Channel. 
In summer moves into 

| shallower water and into 
pools on rocky beaches. In 
autumn returns to deeper, 
warmer waters, 


two pairs 
of clav 


rostrum 


walking legs without spines. 


two pairs 
Snapper prawn (Alpheus of antennae 


ruber), up to 3:5cm (13in) 
long. Rare in British waters, 
but found at depths of 
30-100m (100-330ft) in 
English channel. When 

large pincers snap, they 
produce a noise loud enough 
to stun prey by vibration 


pair of 
/ large claws 
pair of 

smaller claws 


Common shrimp (Crangon 
vulgaris), up to 5cm (2in) 
long. Lower shore, shallower 
waters of English channel, 
North Sea. Only shrimp to 
inhabit estuaries in summer. 
In winter moves away from 
low salinity areas to the sea 


The chameleon prawn (Hippolyte varians), recognisable by its 
sharply humped abdomen, changes colour with the time of day. It is 
red, brown or green in daylight, but turns a translucent blue at night 

Its daytime colour depends on the colour of the seaweed on which it is 
living; this one (above) has blended in with a sea lettuce. The various 
pigment cells in the body are activated by nerves running from the eyes, 
and this enables the prawn to change colour with its surroundings. The 
chameleon prawn, which is about 2.5cm (1in) long, is found in pools, 
and among seaweed as well as eelgrass. 


EXPLORING 
ROCK PAVEMENTS 


High above fields and villages a hilltop limestone 
pavement, like this one over Malham Cove in 


Yorkshire, attracts a host of walkers and naturalists. 


The pavement crevices form a habitat where plant 
and animal communities live sheltered and secure. 


An expanse of bare white 
head of a high escarpm 
group of sheep rests s 
the heat of summer by a 
The scene has a biblica 
guess its whereabouts, 
tempted to say the Middl 
be quick to tell its tr c 
country of northern England. An 
guess that this barren 
mering surface of rock wa 
Long ago the original ti 
down to its flat table shape 
weight and grinding power « 
tons of ice. 

During the later ice ages, up t 


years ago, glaciers and ice sheets worked 
their way down across England as far south 
as where the Midlands are today. The wide, 
graceful U-shaped valleys of the Scottish 
Highlands, the Lake District and Snowdonia, 
often holding a blue lake in their deepest part, 
mark the paths glaciers once took 

Many of us can recognise the sweeping 
shape of these beautiful valleys as the result of 
glacial movement; but the rock pavements 
appeardifferent; itseemshard to connect them 
with the glacial valleys-and yet they were 
created by the same proc 

The rock is limestone. During the ice 
ages, the piled-high ice sheets carried a 
mighty mass of boulders and small stones, 
which worked as a vast abrasive, scraping 
and wearing down the limestone to produce a 
smooth sheet 

When warmer weather returned and the 
ice melted away, the boulders and stones were 
left behind on the pavement top, where many 
of them still stand today as evidence of the 
glacial age 

Since the last ice age the rock has been 
subject to open-air weathering. For more than 
ten thousand years rain has dissolved and 
washed away the surface of the limestone, 
and in places this enlarged the hairline 
cracks that are found in the limestone 


These were originally caused by changes 
in the pressure on the earth’s crust, for 
example when the ice sheet melted away 


relieving the rock of its burden. The cracks 
often form rectangular patterns, from which 
these limestone expanses gained the name of 
pavement: 

There are a few specialised words used for 
the unique features of the rock pavement. 
The pieces that look like paving slabs are 
known as clints, and the cracks between are 
called grikes 

Etched into the surface of the clints there 
are shallow grooves called runnels, which 
drain into the grikes. When the pavement is 
sloping, the runnels follow the Teeron of 
the slope; but where the pavements are more 
level they form patterns which some- 
times resemble the spokes of a wheel 

The usual width of a grike is a few inches; 
grikes yary in size from thin crevices to 
ional huge troughs which could quite 
easily accommodate a sheep. 

Plant colonizers Little light penetrates 
the deepest grikes, and their lower levels 
hold scarcely any plant life. If any plant 
can make use of this chimney-like habitat it 
is likely to be a moss or a liverwort. Water 
can cut underground channels and hollows 
in the most unexpected routes through lime- 
Stone, and in some places you can lie with 
your ear to the surface of the rock and hear 
the water running a few feet below the paye- 
ment surface. In places like this, where 
water is not far away, the opposite-leaved 
golden saxifrage may grow. 

Even the shallower grikes can be damp and 


humid and, with the shade provided by the 
close rock walls, the conditions resemble 
those of a woodland floor. Wild flowers and 
ferns do well in these crevices. When you 
approach the pavement from a distance 
would imagine it to be a dry lifeless habitat, 
but step up on to the top and you'll be lured 
onwards, to look for plants concealed down 
every grike 

Typical finds in these crevices are herb 
robert, hart’s tongue fern, dog’s mercury, 
sanicle, hedge woundwort, lady fern, hard- 
shield fern, herb paris, lily of the valley and 
plenty of others besides. 

Plants of rocky habitats also come into 
their own on the limestone pavement, and 
you are quite likely to see wall spleenwort, 
maidenhair spleenwort, brittle bladder fern, 
wall lettuce and limestone polypody fern. 
The rigid buckler fern is a rare plant elsewhere 
in the British Isles, but is well established on 
some pavements to the east of Morecambe 
Bay. 

Where sheep graze the pavements in hill 
country, the leading shoots of young trees 


Above: Not all rock 
pavements are on the 
hilltops: this one, showing a 
grike brimming over with 
silverweed, is on the shore 
of Lough Coole in Ireland 


Below: Boulders resting on 
the top of the pavement 
shelter the underlying rock 
from erosion by rain. Over 
the centuries the surrounding 
surface is worn down, 
leaving the boulder perched 
upon a pedestal. Boulders 
that have been moved a long 
way are called glacial 
erratics. This is one of the 
Norber Boulders on the 
Ingleborough pavement in 
Yorkshire, a glacial erratic 
that was transported there 

by the ice. 


that start to grow in the grikes are normally 
bitten off as soon as they protrude above the 
surface. But where woods surround the 
pavement—allowing it to become a secluded 
clearing-shrubs such as juniper and yew 
grow and form a layer like a green mat over 


saplings often take root in the grikes 
in these clearings, but all too often the 
narrow confines of the rocky habitat constrict 
the roots, arresting growth and condemning 
the trees to remain forever stunted 

Other occupants Spiders seem to have a 
great liking for the grikes, and often spread 
their webs across crevices that look like 
miniature canyons. Only one bird species 
appears to be interested in this easy source of 
food and that is the wren, whose fondness 
for caves is well known. 

Other visitors may be less fortunate. It 
has been known for a lapwing to be found 
trapped at the bottom of a grike; and some- 
times the skeleton of a sheep shows just how 
treacherous these places can be. 

Where to find limestone payements In 
England large outcrops are found in the 
Yorkshire Dales, where hill walkers on 
Ingleborough and Whernside get a bird’s 
eye view of the white expanses, and where, 
above Malham Cove (as you can see in 
the picture on page 438) the passage of many 
feet has actually polished the surface of the 
limestone. These are mountain pavements, 
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Above: Bloody cranesbill 
(Geranium sanguineum) 
growing in one of the series 
of limestone pavements on 
the Burren, County Clare in 
Ireland 


Below: This grike is very 
deep but near enough to the 
edge of the cliff to be open 
to light and air, and so 
provide a home for ferns 
and small plants. 


habitats where green spleenwort, baneberry, 
marsh hawk’s beard and wood cranesbill 
grow. There are also a number of similar 
pavements in Cumbria near Great Asby 

Further south in Cumbria, on the low 
wooded hills surrounding Morecambe Bay, 
the pavements, which lie hidden under 
hazel and yew, support other species of 
plants such as the dark-red helleborine, the 
angular Solomon’s seal and the rusty back 
fern 

The pavements of western Ireland also 
support the rusty back fern. The Irish out- 
crops are found mostly in the north of County 
Clare and South Galway. One splendid 
example is the Burren, a sweeping range of 
pavements that rise up from sea level to 


300m (1000ft), making a scene of unique 
beauty 

Plundering man Limestone pavements are 
not widespread: it has been estimated in a 
recent survey that all the outcrops in the 
United Kingdom put together only amount to 


about 5300 acres of pavement. And, sad to 
relate, they certainly belong in the category of 
natural habitats that are being damaged and 
destroyed by the work of man 

The clints are attractive with their intricate 
runnels and waterworn surface, and they 
have for long been highly valued as rockety 
stone. People used to lever off the smaller 
individual clints, prising them off with crow- 
bars. Some of their crowbars evidently 
became too deeply embedded in the rack to be 
freed, and can still be seen today, standing 
like bizarre rusted gate posts. But with the 
advent of powerful tractors, even the most 
massive pavements are at risk, and very large 
clints can be torn from the underlying rock, 
with far more damaging effect. 


nd have 
think 
a 


limestone pavement have been s 
in nature reserves, but the sad fact Is that 
where pavements have been destroyed, they 
are not renewed: for new ones to be formed, 
we would indeed have to wait for another 
ice age to start the process all over again 


EXPERT 
ESCAPERS 


American mink were introduced 
into Britain early in this 
century to be bred in captivity 
on fur farms. They soon 
showed a talent for escaping, 
and now live in large numbers 
in the wild 


AMERICAN MINK 
(Mustela vison) 

Size Male about 1kg (2i'b) 
60cm (24in). Female about 
600g (14!b), 50cm (20in) 
Colour Usually dark brown 
occasionally pale. White 
spots or flecks on chin 
throat and on underside 
Breeding season Young 
born April to May. 
Gestation period 39 days, 
but variable delayed 
implantation can extend this 
to up to 76 days. 

Number of young Average 
5-6. One litter a year. 
Lifespan Short in wild, but 
occasionally animals live for 
several years 

Food Fish, small mammals 
and birds (especially eels, 
rabbits and waterfowl) 
Occasionally crayfish. 
Predators Man. 
Occasionally killed by otters. 
Distribution See map on 
facing page. 


Below: Mink seem to have 
much less fear of people 
than most wild animals, and 
they are frequently seen at 
quite close range. They have 
even been known to try 

and steal fish and 
sandwiches from fishermen 
on river banks. 
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furred and bushy when dry 

From the New World to the Old The mink 
live in Britain came originally 
are found in 
nited 


which now 
from North America, where they 
the temperate forest regions of the lt 
States and Canada. When they were imported 
to be bred on farms for 


early in this century 
they were not 


their extremely valuable fur 
remaining as wild as their 


tame in any way 
They soon showed them- 


native forebears. 
selves to be expert escapers, and by about the 
middle of this century had escaped in sufficient 
numbers to start breeding in the wild 

Feral mink, also descended from American 
stock, are found in many other European 
weden, 
Germany 


countries such as Iceland, Norway 
Denmark, Finland, Spain, North 


and Russia. 
European relatives Not to be confused with 


the American species is the native European 
mink. It looks very like its American cousin, 
but is generally smaller and lighter, and has 
a distinguishing white spot on its upper lip 
It is not found in Britain, and is present 
mainly in Eastern Europe, Finland 
Russia. It was probably once more wide 
spread in Europe, and small populations still 
persist in northern and western France. The 
European mink is not as aggressive and 
adaptable as the American species and, far 
from expanding its range, seems to be on the 
decline 

Waterside habitats Mink like to live near 


and 


water and are seldom found far fror, 


banks, lakes and marshes. Even wher » 
ing, they tend to follow streams and 
Sometimes they leave the 
a few hundred metres, especia’ 
ing for rabbits, one of their favourj 


y in Scotl 


ater alte 


In some places, particular 
live along the sea shore. So: 
live right inside towns, if 


available 
If you see something like a large 


small otter, near a lake or river, or or 
shore, it may well be a mink. Ur 
which is active only at night wi 
danger of human disturb 
about at all hours, even when 
evidence 

It is difficult to estimate the nu 
mink in Britain today. A mink need 
miles of waterside to make its 
considering the thousands of mile 
course throughout Britain, ther 
thousands of mink in the country 

Long, narrow territories Mink are 
animals. A male mink will not 
another male within its territory, but apy 
to be less aggressive towards females. G 


ally, the territories of both male 


animals are separate, but a 


may sometimes overlap with 
Very occasionally it may be total 


male’s 

The territories, which tend to be 
narrow, stretch along river banks 
the edges of lakes or marshes. Sizes va 
they can be several miles | 
territories are smaller than those 

Each territory has one or two cen 
(core areas) where the mink spends m 
its time. The core area is usuall 
with a good food supply, such asa pool ric 
fish, or a rabbit warren 

The mink may stay in its core z 
can be quite small, for several days 
but it also makes excursions to the end 
These excursions seem to be assoc 


territory 
ated with the defence of the territory 
possible intruders. It is likely that the 
checks for the presence of any strange 
and leaves droppings (scats) redole 
personal scent to reinforce 1ts 
rights. 

In the territory, there are 
These may be in the roots or trunk of a wa" 
side tree, or among boulders, or they May t 
just temporary beds of dry grass OF bracken 
The mink may even use the abandoned nest 
of large birds, for it is an agile climber 

Some mink seem to live temporarily with- 
out territories. These animals (called t ans" 
ients to distinguish them from territori 
residents) are males which have eft. ther! 
territory to seek out females; young 1 
which have left their mothers and are lookin® 
for territories of their own to settle 0 o 
animals which are seeking a better territOn 
than the one they have abandoned (Ifa 


several dens 
er 


territory proves for any reason to be un- 
satisfactory—perhaps not rich enough in food 
—the owner will abandon it and set off to find 
something better.) 

Mink are solitary animals for most of the 
year. Male mink avoid contact with other 
males at all times, and seek out females only 
in spring. Females have more contact with 
their own kind for, apart from meetings with 
males for mating, they have the company of 
their offspring for a few months until they are 
old enough to go their own way. 

A varied diet The mink eats anything big 
enough to be worth its attention and small 
enough to be caught and overcome. That 
means anything from about the size of a 
mouse up to the size of a rabbit 

Although mink can swim well and catch 
many kinds of fish (showing a marked prefer- 
ence for eels), they are not so well adapted for 
aquatic hunting as the otter, and are not so 
dependent on fish for food. They eat more fish 
in winter when the fish swim slower and are 
easier to catch. 

They are equally fond of furry prey and 
take mice, voles, rats, squirrels and young 
rabbits. If these are scarce, they turn to birds. 
As might be expected from an animal with 
such aquatic inclinations, the mink takes 
mainly waterfowl, particularly coots and 
moorhens, 

A serious pest? Much is made of the mink’s 
occasional raids on domestic stock and game, 


but studies have shown that the extent of 
these depredations is usually slight and of 
little importance countrywide, although no 
doubt infuriating to the farmer or game- 
keeper who has suffered. Similarly, accusa- 
tions have been made that mink have in some 
places exterminated such waterside creatures 
as moorhens and water voles. However, other 
places are known where flourishing popula- 
tions of mink and voles or moorhens exist 
side by side, so the matter still rests in doubt. 

The catholic tastes of the mink mean that, 
by and large, it is not in any great competition 
for food with the otter, and is unlikely to have 
contributed to its decline. Fish stocks, the 
staple food of otters, have suffered no 
apparent set-back following theappearange of 
the mink. =f 

In any event, it is clear that no case can be 
made for an enormously expensive national 
campaign to exterminate the mink. Local 
control may sometimes be necessary, how- 
ever, and in such cases the pest control 
officers of the Ministry of Agriculture, 
Fisheries and Food can be extremely helpful. 

Social calls Male mink get the mating urge 
from February onwards. They do not have 
permanent mates, so they leave their territor- 
ies and travel the countryside in search of 
females. bs 

Mink show the curious phenomenon of 
delayed implantation. Although the true 
gestation period is 39 days, the embryo may 
stop developing for a variable period, so that 
as long as 76 days may elapse before the litter 
arrives. Between 45 and 52 days is average. 

Usually a female has 5 or 6 cubs. The male 
takes no part in rearing the young, and their 
feeding and training is entirely the responsi- 
bility of the female. The young remain with 
their mother until the autumn, when they are 
fully grown. They then leave her to find ter- 
ritories of their own. It seems likely that there 
is a considerable rate of failure in this move to 
independence, and first year mortality, due to 
starvation, is high. 

Unsuitable pets Although mink are not too 
difficult to catch with a special trap, they are 
not to be recommended as pets since they are 
fierce and almost impossible to tame. 


Above: When hunting for 
fish, mink prefer to move 
along the bank, or on 
boulders, fallen logs or low- 
hanging branches, peering 
into the water. When they 
see a fish, they dive in to 
pursue it. Only when the 
water is deep or the bank 
not easily negotiated do they 
hunt in a more otter-like 
manner, searching for prey 
while swimming in water. 


A 


forefoot 
ba foot 


Above: Mink footprints and 
dropping. Toe marks do not 
always show up in the wild. 


Above: Mink are widespread 
in mainland Britain, except 
in the mountainous regions 
of Scotland, Wales and the 
Lake District. They are also 
found in the isles of Arran 
and Lewis. In Ireland they 
are less common. 
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Below: Field mouse-ear 
chickweed (Cerastium 
arvense) flowers April-Aug 
in dry grassy areas especially 
‘on chalky soils. Ht 25cm 
(10in) 


Right: Meadow 
saxifrage 
(Saxifraga 
granulata) flowers 
April-June in basic 
and neutral 
grassland in eastern 
areas, Ht 30cm 
(12in). 


Right: Purple 
Saxifrage 
(Saxifraga 
Oppositifolia) 
flowers March-May, 
sometimes again in 
July, in damp, 

focky areas. 

Ht 15cm (6in). 
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SUMMER 
GRASSLAND 
FLOWERS 


In chalky grassland areas you 
can find colourful and abundant 
plants such as vetches and 
trefoils which are easy to spot 
for their marvellously vivid 
blooms. 


Vetches and trefoils are characteristic of 
chalky areas, and their bright yellow and 
purple flowers are distinctive in the grass, 
especially in ground that has been well grazed 
by animals such as sheep. Their pea-shaped 
blooms attract bees which visit them for 
pollen and nectar—you often see bumble bees 
busily working the blossoms, moving swiftly 
from one patch of flowers to the next. Vetches 
and trefoils can be either annuals or peren- 
nials. They all produce fruits in pea-shaped 
pods which, when ripe, crack open on dry, 
sunny days and disperse the seeds around the 
immediate area. 

Birdsfoot-trefoil is a colourful and plentiful 
perennial, usually found growing in clumps 
on grassy slopes and also on young sand 
dunes. Groups of up to eight yellow flowers 
are borne at the end of the stalks which rise 
from the roots or creeping rhizomes and 
stolons. The flowers often have flecks of 
orange or red on the petals, particularly on 
the undersides before the buds have opened. 
The name, birdsfoot-trefoil, refers to the 
leaflets. in groups of three, which look like a 


Left: Rue-leaved saxifrage 


(Saxifraga tridactylites) 


England and Wales. 
Ht 10cm (4in). 


a flowers April-June in dry, 
often sandy, grassland in 


bird’s claw, arising from the stem 
base of the leaf stalk there are tw, 
stipules. 

Vetches Kidney vetch is a common , 
variable species of chalk grassland, partion 
larly in coastal areas. Its flowers are borne rs 
crowded heads, and may be yellow “ 


AL the 
© leafy 


Sat Orange, 
red, and even purple or white Kidney vetch 
can also be annual or perennial and grows 


semi-prostrate or erect. It has two kinds of 
green-silver leaves: oval ones arising from the 
base and pinnate ones arising from higher up 
the stem. 

Another vetch, the horseshoe vetch, trails 
along the ground and bears numerous deep 
yellow flowers. It derives its name from the 
blooms which are arranged in a horseshoe. 
shaped cluster, and the pods that develop in 
the form of interlocking horseshoes, The 
purple milk-vetch is a similar short downy 
vetch species but it is rare except in eastern 
areas of the British Isles where you find it by 
the coast. Its purple flowers are clustered 
together at the tip of the stem and they later 
develop into pods that are covered in white 
hairs. 

Mouse-ears Field mouse-ear chickweed 
and the rarer dwarf mouse-ear chickweed, 
members of the pink family, both grow on 
chalk grassland. The perennial field mouse- 
ear chickweed grows in dry areas, producing 
both rooting and flowering shoots from its 
creeping stock. The plant is covered with 
hairs, and the white flowers are borne singly 
The pairs of narrow leaves are reminiscent of 
mouse ears in size and shape—hence the 
name. 

The smaller dwarf mouse-ear chickweed 
flourishes in open chalk grassland or in quar- 
ties in the southern half of England. You can 
easily recognise it by its sticky touch, the 
reddish-purple underside of the leaves and 


(Cerastium 
pumilum) flowers 
May-June in chalky 
areas in south 


England. Rare. 
eS Ht 8cm (3in) 
Left: Spring cinquefoil 


(Potentilla tabernaemontan!) 
flowers April-June in dry 
ocky grassland in south- 
facing positions. 

Ht 15cm (6in). 


s of the margins of the 


the transparent edg 
upper leaves 
Saxifrages There are 18 species of saxifr 
growing in the British Isles, and all bu 
(S. umbrosa) are native—the exception has 
been introduced from the Pyrenees. Most of 
them are perennials, but the rue-leaved 
saxifrage is an annual 

The downy meadow saxifrage is widespread 
in dry and sandy grasslands where it grows 
most commonly, Its white flowers are borne 
in clusters at the end of the stem, and the few 
green leaves at the base of the plant are 
stalked, kidney-shaped and toothed 

The rue-leaved saxifre is a smaller 
species, It thrives in open chalky areas, as well 
as on walls. It is an erect, sticky haired plant 
with white flowers which early 
summer. The leaves are usually stalkless and 
often have a reddish tinge to them 

The spring cinquefoil is a member of the 
rose family which favours short chalk grass- 
land and is one of 14 cinquefoils to be found 
in the British Isles. It is a rare species that 
mats, its creeping stems 


age 


one 


appear in 


grows in hairy 


Left: Purple milk vetch is 
one of our less common 
flowers, but it is locally 


abundant in chalky soils. 


Above: Kidney vetch Above 
(Anthyllis vulneraria) 
flowers June-Sept in dry 
chalky places in shallow 
soils, often by the sea 
Ht 40cm (16in) 


grassland 


large 


over areas, rooting them- 
selves at intervals. The short-stalked, deep 
reen leaves are usually divided into five and 
seven leaflets at the base of the stalk, but 
towards the tip of the plant there are only 
three, unstalked leaflets. Its bright yellow 
flowers form a beautiful carpet of colour in 
midsummer, 


spreading 


Below: Horseshoe vetch 


Hippocrepis comosa) 


flowers May-July in dry 
areas. Ht 20cm (Bin) 


Birdsfoot-trefoil 
(Lotus corniculatus) 
flowers May-Sept in 


by roadsides, in 


lawns. Ht 30cm (12in) 


Above: Purple milk-vetch 
(Astragalus"danicus) 
flowers May-July in short 
grass, on dunes and chalky 
soils. Ht 20cm (8in) 


Left: Bird's:foot-trefoil has 
over 70 local names, 
including old woman‘s 
toenails in Devon and egg 
and bacon in Somerset. It is 
one of the most abundant 
flowers of chalk and 
limestone areas. 


LEAF- 
EATING 
BEETLES 


As their name suggests, leaf 
beetles feed on leaves. Most 
are harmless, but some, such 
as the flea beetles and the 
notorious Colorado beetle, 
do a lot of damage to crops. 


The leaf beetles comprise the family known 
as the Chrysomelidae. Most of them are fairly 
small as beetles go, and are rounded in shape 
with small heads and four-jointed feet. They 
are often shiny and brightly coloured. 
Almost all these insects feed on leaves and 
there is a tendency (as in the caterpillars of 
butterflies and moths) for each species to be 
Testricted to a particular species or family of 
plants. These beetles however, unlike adult 
butterflies and moths, continue to feed on 
their own particular kinds of leaves as adults, 
biting the leaves from the edges or making 
holes just as their larvae do. In view of this 
manner of feeding, it is not surprising that 
some are pests of crops and garden plants. 
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Above: A pair of aspen leaf 
beetles (Phytodecta 
decemnotata) mating on a 
leaf stem. These insects 
reach about 6mm (in) in 
length, and can easily be 
mistaken for similar-sized 
ladybirds. 

Below: The bloody-nosed 
beetle (Timarcha 
tenebricosa) has a maximum 
length of 1.8m (3in) 


The great majority, however, are harmles« 
In the British Isles there are about dey 
species of leaf beetle. The eggs, which are {; 
in May and June hatch in about a week. 1), 
larvae feed up in three or four weeks tha 
burrow into the soil to pupate. The a 


y er 
as adults in late summer but return to 1} 


to hibernate, reappearing to lay esa 
following spring 

A colourful trio The of our leaf 
beetles is the bloody-nosed beetle. {t ie 
black—an unusual colour among this { 
of insects. It occurs mainly in souther, 
England and feeds on bedstraws, particular} 
goosegrass. If it is handled or othery 
molested, it ejects a bright red liquid from 
mouth—hence its English name. The liqu: 
acrid and ill-tasting and repels birds and 
predators. Its black colour makes jt 
spicuous among green foliage and is probab' 
an example of warning coloration. The lary 
is a stout black grub that is also found among 
goosegrass. This beetle is often commor 
along the cliffs of south-west England 

The bright green common tortoise beet} 
feeds on thistle and is rather flattened 
shape. The edges of the thorax and y 
cases are expanded so as to cover the leg 
when the beetle is not walking. The larva 
strange-looking creature with spines 
its sides and a forked appendage on i 
This projects forward over the back and the 
larva collects on it a mass of its own cast skin: 
and excrement. It uses this as a shield to fen 
off attackers, especially ants; the term ‘ste 
coraceous parasol’ has been coined to des 
cribe this apparatus. The pupa also r 
of spines along its sides. There are sever 
other British tortoise beetles,* all green 
brown in colour. 

The aspen leaf beetle feeds on aspen leaves 
and is red spotted with black. It is about t 
size of a ladybird and can easily be mistak 
for one. Ladybirds are protected by a strong 


ELS the 
largest 


smelling, ill-tasting fluid which they exude 
from their leg joints. It is possible that its 
colouring is a case of protective mimicry on 
the part of the innocuous leaf beetle, which 
gains protection from its resembJance to the 
evil-tasting ladybird 

Aquatic oddity The strongly metallic red 
and green reed beetle is not easy to recognise 
as a chrysomelid. It is elongated In shape, not 
rounded, and lives on water plants—an 
unusual environment for a leaf beetle. Itis red 
and green above and gold underneath and 
can be found on a variety of water plants, 
especially reed grass. 

The larvae of this species, and those of the 
several other kinds of reed beetles, live under 
the water and feed on water plants. They 
breathe by using a pair of hollow spines at the 
rear end of the body to pierce the stems of the 
plants and extract the highly oxygenated air 
from the spaces between the cells. The spines 
are connected to the longitudinal air tubes of 
the larva. The larvae pupate inside cocoons 
attached to underwater stems or roots and 
emerge as adults in the autumn but stay in 
their cocoons until spring 

Jumping pests The three species described 
already do no harm, but some other leaf 
beetles are pests. The flea beetles, small 
insects Only 2-3mm (;hin) long and known 
collectively as ‘turnip flea’ or turnip fly’, 
belong to this category. They have enlarged 
hind legs to accommodate powerful muscles 
with which they are able to jump like fleas 
hence their names 

One common species of flea beetle, Phy/- 
lotreta_nemorum, lives on plants of the 
cabbage (brassica) family and is a pest both 
of agricultural crops and garden plants. If 
you grow cabbage and broccoli seedlings in 
your garden, you can often find their leaves 
riddled with holes. Close inspection should 
reveal tiny beetles hopping about and looking 
much like fleas. P. nemorum is one of the 
larger species and has distinctive black and 
yellow stripes. Its larvae form bladder-like 
mines in the leaves. They pupate in the soil 
and adults appear in July. They eventually 
hibernate and come out in May and June the 
following year to lay eggs on the soil near 


Colorado beetle — pest of the potato 


The Colorado beetle (Leptinotarsa decemiineata). a black and yellow 
striped beetle, is about 1.2cm (Jin) long, and was first discovered in the 


Rocky Mounta 


ns in 1823. Its natural foodplant is buffalo burr, a member 


of the nightshade (Solanaceae) family of plants. Unfortunately, potato is 
also a solanaceous species and when it was planted in the American West 


the beetle began feeding on t 


aves and multiplying rapidly. It reached 


the Atlantic Coast of N America in 1874, and by 1920 had stowed away in 
a ship's cargo and appeared in France, and is now found all over Europe. 

It is sometimes seen in Britain but is not established here 

The larva is a short fat grub, bright pink in colour, with black head and legs 
and black spots on the sides and overwinters deep in the soil. If you see 
either adult or larva, report it to the police immediately. The beetle can 
cause a vast amount of damage to potato crops. 


Above 


The metallic red 

and green reed beetle 
(Donacia aquatica) is 6mm 
(4in) in length, and is 
unusual among chrysomelids 
since it lives on water plants. 


Above: This flea beetle, 
Phyllotreta nemorum, 
reaches only 2-3mm (sin) 
in length and is a pest 
feeding on the leaves of 
cabbages and other brassica 
crops. 


Right: The common tortoise 
beetle (Cassida rubiginosa) 
feeds on thistle and is about 
7mm (in) in length. The 
larva (above) uses the forked 
appendage on its tail to 
gather up its own excrement 
and cast-off skin to use as a 
protective shield 


plants 

Other flea beetles attack the leaves of 
turnips and allied plants and can do serious 
damage. They live and feed on the leaves both 
as larvae and adult beetles. In gardens the 
best way to control these pests is to dust the 
seedlings with insecticide powder. 

Helpful ally To redress the balance against 
those leaf beetles which are pests, there is at 
least one chrysomelid beetle that is helpful to 
man. A species of St John’s wort, introduced 
to Australia in 1870, became established as a 
pernicious weed that dominated pasture 
plants and was poisonous to livestock. Two 
species of leaf beetle from southern France 
both eaters of St John’s wort, were taken to 
Australia and one of them, Chrysolina hyper- 
ici, became well-established as an effective 
enemy of the weed. In 1946 a related species, 
Chrysolina quadrigemina, was used as an 
effective agent of control for the same weed 
in California. By 1950 more than thre 
million of the beetles were collected and re- 
distributed in California, and within 10 years 
after the first release, the plant was reduced to 
the status of an uncommon weed growing 
along the sides of roads. 
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CLOSE ENCOUNTERS 
WITH.ITWO HAWKS 


The sparrowhawkand goshawk are the supreme 
predators of our woodlands. Swift, silent and deadly in 
the hunt, they are ideally adapted to the low-level 
pursuit of small birds, and specialise in the techniques 
of clos® encounter and surprise attack. 


The sparrowhawk is well distributed through- 
out our more heavily wooded counties and is 
reasonably familiar to many people, But the 
goshawk ts still a rare bird in the British Isles 
and its present status is poorly recorded and 
subject to much local secrecy. 

The sparrowhawk and goshawk are ex- 
tremely difficult to tell apart, although relative 
size can help. The female goshawk (as large as 
a buzzard at 50cm [20cm] in length) is about 
twice the size of a male sparrowhawk, while 
a large female sparrowhawk approaches the 
size of a male goshawk. (Like most hawks, 
the fem: re much larger than the males.) 
Both hawks are powerful fliers and, although 
difficult to tame, can be trained by falconers 
to take a wide variety of prey 

A hawk or kestrel? Because these two 
hawks are so similar in appearance, identi- 
fying and separating them in the field depends 
on spotting them at close quarters. What is 
surprising, and makes for further complica- 
tions, is the considerable public confusion 
between the sparrowhawk and the more 
familiar and conspicuous kestrel (see page 
90). 

People say they have seen a sparrowhawk 
hovering over a roadside verge, when this is 
the kestrel’s main hunting method, and some- 
thing which sparrowhawks never do. Unlike 
the kestrel (which is a member of the falcon 
family), the sparrowhawk or broad winged 

hawk (an accipiter), is a shy, inconspicuous 
bird and the goshawk even more so. This is 
because both are predominantly woodland 
birds, and spend most of their time in the 
cover of trees. 

Apart from a period in late winter and early 
spring when their high circling displays make 
them more visible, you are most likely to 
encounter a sparrowhawk as it sweeps low 
over gardens, along a country lane or hedge- 
row, Or as il crosses at grass-top level from 
one wood to another. It sometimes makes a 
series of *kek-kek-kek’ calls, and also has a 
short cry ‘pew’. 

Territory and display The annual cycle of 
establishing a territory, advertising it to 
likely mates and courtship, begins much 
earlier than the usual breeding season of 
other birds. Sparrowhawks begin to soar and 
spiral above the nesting woods from late 
February onwards, especially on clear and 
breezy days. Females are usually more active 
than males, and the intensity of their high 
circling displays reaches its peak as nest 
building begins in the second half of March. 

At this time of year the display also fre- 
quently includes a series of exciting, bounding 
undulations above the nesting wood. These 
are often so vigorous that the bird seems to 
bounce’ upwards from the base of each steep 
descent. This is the one time of year when the 
birds are regularly in evidence, and you can 
€xpect to look for them with some degree of 
Success, 

Goshawks stake out their territories even 


Female 
in flight from below 


Above: The flight silhouette 
of the female goshawk is 
virtually indistinguishable 


Goshawk (Accipiter 
gentilis) about 50cm (20in) 
from beak to tail. Resident. 


from that of the wider rounded tail 
sparrowhawk, but its head Sparrowhawk (Accipiter 
and tail are more prominent nisus) about 35cm (13in) 


from beak to tail. Resident, 


Female sparrowhawk fh 
in flight from below 
Below: The juvenile 
goshawk has bolder streaks 
‘on its underparts and is more 
F amber in colour than the 
earlier in the year than sparrowhawks. The — adult. 
female can become vocal soon after the new 
year. She is notably noisy early in the morning Juvenile goshawk 
when you may hear a harsh chattering cry 
ringing through the breeding woodlands even 
before dawn 

Females call the tune Part of the reason for 
the louder, more noticeable female display is 
due to the dominant role that the much 
larger, more robust females play in each bold streaks 
on’s pairing. The females also tend to onunderparts 
stay in or near their nesting territories 
throughout the year; this makes them sitting 
tenants when the new year comes. The females 
make the first moves in attracting a mate into 
the territory that they have kept exclusively as 
their own for the past three or four months. 

The hawks probably seek new mates each 
year, since they go their separate ways at the 
end of the breeding season. Both the male and sdultigcsha wi Dese era 
z white tail covert with a 
female usually remain solitary throughout the — garker coloured crown and 
autumn and winter, each with its own hunting ear coverts. With its flame- 
territory. The female stays in her nestand the — coloured iris the bird looks 
male drifts away, or even sometimes migrates __ fierce and alert. 
south 

The goshawk lays her eggs from early Adult goshawk 
April onwards, and the sparrowhawk some z 
three weeks later. Clutch sizes are surprisingly 
large; five to six is normal for the sparrow- 
hawk, and three to four for the goshawk. 
The female is almost exclusively responsible 
for incubating the eggs while the male does all 
the hunting~calling the female off the nest to 
feed her once or twice each day. 

Woodland cover Before the sixteenth cen- pronunces 
tury, when the British Isles were still heavily supercilium 
wooded, sparrowhawks and goshawks were 
abundant. Nowadays their presence and 
distribution are strongly influenced by the 
number of suitable woodlands still remaining. 

The sparrowhawk survives just as well in a 
pattern of small woods and open fields as it 
does in extensive woods. The goshawk, how- 


Below and facing page: The 


ever, requires a considerably larger territory 
often in excess of 8000 acres. About a quarter 
of this area must be relatively undisturbed 
woodland, Although both birds once pros 
pered in the former extensive deciduous cover 
they are now equally at home in conifers or 
mixed woodland, provided the cover is not 
too close. The goshawk favours spruce or 
pine, while the sparrowhaw prefers larch 
plantations for nesting, as well as mixed 
deciduous woodland for hunting 

Falling numbers By the 16th century 90° 
of the former woodland cover in the British 
Isles had disappeared. The clearance of this 
native woodland was a major factor in re- 
ducing goshawk and sparrowhawk numbers 

By 1900 the ravages of game preservation 
had removed the last breeding goshawk from 
this country, and had taken a heavy toll of 
sparrowhawks throughout the game-rearir 


In the 1960s goshawks began to re- 
establish themselves, helped by the release of 


areas 


falconers’ birds. By this time, however, 
sparrowhawks were suffering from the serious 
effects of DDT and other organochlorine 
pesticides. They were virtually exterminated 
from south and east England their 
numbers were much reduced elsewhere in the 
country 

The  sparrowhawk DDT 
through what it eats. Insects and earthworms 
are the first to take in DDT sprayed on crops. 
lawns or flowers; they are eaten by birds like 
thrushes which then fall prey to such pred- 
ators as the sparrowhawk. DDT interferes 
with the breeding biology of the sparrow- 
hawk, for example causing the female to lay 
thin-shelled eggs which break easily, and it 
also affects their general behaviour. Most of 
the DDT is laid down in the bird’s fat. When 


and 


accumulates 


The predator -— prey relationship 


The phrase ‘balance of nature’ is well knowr 
the words is best examined in a predator-prey relationship. It is easy to 
become angry at the thought or sight of bird predators, 
sparrowhawks, goshawks, magpies or jays, taking garden birds or their 
nest contents, Such predatory birds are often accused of reducing the 
number of robins, blue tits and blackbirds. They do, of course, kill these 
small birds and reduce their numbers, but this is an essential part of the 
seasonal pattern and cycle of numbers 

The predators do not influence the basic numbers of breeding pairs 
indeed the populations of many small birds are increasing. It is rather the 
numbers of prey that determine the population levels of the predators. 
So short-eared owls breed additionally well in a year of vole plague 
while high numbers of magpies indicate healthy populations of small 
bird species and other prey 

Sparrowhawks feed almost exclusively on small birds, eating 700-800 
in the course of a year. This may seem a great many. However, in 12 
acres of woodland there may be, say, 12 pairs of blue tits. If each pair 
produces an average of 10 young per year, one pair and its successive 
progeny would multiply to a total of 7500 pairs in five years, if all 
survived. Together with other woodland species there is a huge surplus 
and hawks and other birds of prey help to keep the balance right 


and the real meaning of 


uch as 


it starts to use up the energy stored in the fat 
for example, to keep warm on a cold day, or 
to power itself for a long flight-the DDT is 
liberated and poisons the bird 

The use of DDT has been restricted or even 
banned for several years, and the sparrow- 
hawk has some of its former 
numbers, but the poison is persistent and it is 
still having a marked effect on the sparrow- 
hawk’s nesting success 

Given protection from pesticides and 
gamekeepers, the prospects for both the 
sparrowhawk and the goshawk are good 
The maturing of many forestry plantations 
will eventually help to provide the ideal 
habitat for returning goshawks. 


Right: The male 
sparrowhawk is blue-grey 
on the upper parts and 
neatly barred underneath 
while the female is much 
browner 


recovered 


Left: After the goshawk’s 
5-6 eggs hatch, the male 
brings 5-6 kills daily for the 
mother and young. After 
two or three weeks even the 
female joins in the hunting 
as the youngs’ demands 
increase. The male does not 
feed the chicks, but brings 
plucked prey to the nest 
platform for the female to 
tear up and give to her 
hungry young 


450 


Hunting techniques 


The hunting methods of the sparrowhawk and 
goshawk rely mainly on silent observation 
stealth and final explosive acceleration. Both 
hawks exploit rich food sites within a terri 
tory, and return to them repeatedly as long as 
they remain productive 

The hawk sits silently on a perch, hidden in 


the cover of woodland, waiting for likely 
prey. It glides low to the ground, only as far 
as the next perch if necessary, until it singles 


out its vicum, Th hes fast and 


low, using the cover of hedgerow or trees. 


1 it approac 


flicks over the final hedge or bush at full speed 
and takes the unsuspecting prey with ou 
stretched talons, either while the victim is 


perched, or after a short and frantic pursuit 

The hawk’s tenacity sometimes leads it to 
pursue its prey into buildings (even occasion- 
ally to fly through gl: Some 
limes too it chases its victim on foot into 


jass windows) 


bushes. Individuals have been known to take 


Male sparrowhawk 


Above: The sparrowhawk at 
close hand has a yellow eye 
of penetrating alertness, 
long legs, feet of almost 
disproportionately huge size 
and needle-sharp talons 


house martins from under eaves, and young 
moorhens off the surface of a pond, and 
sometimes a hawk prospects for prey by 
soaring high into the air, occasionally stoop- 
ing (falcon-like) on prey on the win 

After catching prey (with both feet if it is as 
large as a jay or wood pigeon), the hawk 


usually takes its victim into cover and perches 
on a tree stump, ant-hill or old nest platform 
to pluck the feathers off with its beak. You 
can easily identify such plucking posts by the 
scatter of feathers around them. The bird's 
sharp talons then make short work of tearing 


the meat to pieces. 

The hawks’ food includes game birds, wood 
pigeons and other woodland species. The 
goshawk, unlike the sparrowhawk, readily 


takes prey on the ground ~ attacking medium- 
sized mammals such as hares and rabbits. 
Neither bird appears to be the specialised 
villain it is made out to be by gamekeepers, 
and game birds seldom form a substantial 
part of their diet. Some farmers and foresters 
today reckon that the increase in goshawk 
them with an ally 


numbers will provide 
against the destructive wood pigeon 
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STUNNING 
JELLYFISH 


A jellyfish performs a unique 
dual role: it stuns prey with 
its stinging tentacles and at the 
same time harbours fish 
seeking protection from other 
predators under its umbrella- 
like ‘bell’ of jelly 
Jellyfish live mainly in the open sea, both 


iderable depths. A 


yfish- attach them- 


at the surface and at cor 
few species — the stalked je! 
selves to rocks and plants. About 12 species 
of jellyfish are recorded in British waters; the 


most familiar is the common jellyfish which 


you can sometimes find stranded on beact 
Sting tentacles The common jellyfish 


has an umbrella-shaped body fringed by s 


tentacles at the edges. These are equippe 


1 and towards 


with stinging cells. Underne: 
the centre of the body hang four arms which 
surround the mouth, The mouth is the route 
into and out of the body, and serves as an 


anus as well as a reproductive opening 


The jellyfish can extend and retract 


tentacles at the edge of its body. These are 
smaller in the common jellyfish than in some Above: The common ive canals leading away from it. Thes: c 


ellyfish (Aurelia aurita visible through the top of the bod 


other species (for example the lion’s mane 
jellyfish) which also have small flap-l 
lappets interspersed with the ten 

The tentacles are used to cate 
small fish and swimming crustaceans which 
may accidentally collide with it. Jellyfish do 


reaches -2cr 48 uy pumped round the canals, distributir 
t has ar 


nore in diame 


acles all parts of the animal 


umbrella-shap 
feature of many jellyfish 

which is transparent with 
bluish tint. It is commonly 


body—a 


prey such as The strange thing is that some fis 


as the young of horse mackerel and sc 
well as of whiting and haddock-somet 


not actively pursue their prey but depend on found in the English Channel Shelter under the bells of jellyfish, where 
such chance encounters. The ng cells and the North Sea t some protection from their own pre 
give powerful stings. Even jellyfish stranded Below: The compass itors. These fish appear to be immune to t 
on the beach can inflict an unpleasant wound __ jellyfish (Chrysaora stinging of the tentacles. They feed on the 


if you touch it. The tentacles stun the preyand —Aysoscel/a) has a similar developing reproductive organs of the 
pass it on to the central arms which then Shaped body to the commor fish. 
manoeuvre it into the mouth jellyfish, but it is 30cm 

The mouth opens into a central gastric (12iN) in diameter. It is 


cavity with a complex arrangement of digest 


and may even take refuge 
its body. Several species of small sidew 


flattened crustaceans, called amphipods, ™ 
live in association with adult jellyfish: 
ming about them for mos! 

The powerful stin 


regularly found in the 


English Channel 


SW 


predators as well as catchin. 


jellyfish do have enemies of 
surface floati 1 


1 catches 3 


as does the larg n fish and t 
turtle. 

How they move Although jellyfish can swt 
they are at the mercy of water currents Wh) 
distribution. All they ca 
- up and de 


control th 


by their own efforts is to move 


in the water and control their or 
A simple arrangement of muscles al 
jellyfish to contract its bell-shaped body 
expel the water from underneath and give It 
lift in the water. Other small muscles conto” 
the bending and flexing of each of the small 


lows 


Jelly texture 

The body is composed of 
two layers of cells, with a 
thick mass of jelly 
(mesoglea) in between. 
This jelly accounts for over 
90% of the total volume of 
some jellyfish, It also 
provides an important 
elastic framework that 
supports the body~a kind of 
‘skeleton’ against which the 
muscles can work. 


Haliclystus auricula, 5cm 
(2in) high. 


Pelagia noctiluca, not more 
than 10cm (4in) in diameter. 


\" 


i 
Lion's mane (€ 


A complex life 


There are both male and 
female jellyfish, but they 
have no mating behaviour. 
The adult (1) usually has 
four sex organs (gonads), 
which in the common 
jellyfish are horseshoe- 
shaped. When the gonads 
are ripe, sperm is released 
into the sea and drawn into 
the female's body to fertilise 
the eggs in her ovary. The 
egg develops into a small 
mobile embryo (2) which 
settles on the seabed. Here 
it develops into a polyp-like 
structure called a 
scyphistoma (3). As this 
grows it divides by a process 
called strobilation (4), 
which produces larvae 
(ephyra) (5). These larvae 
drift with surface plankton. 


subumbrella 


lobes or lappets that lie round the edge of the 
body and help the jellyfish to swim. 

The co-ordination of the various muscle 
systems rests with the jellyfish’s simple 
nervous system. This comprises several net- 
like arrangements of nerve cells that stimulate 
muscles round the body, and individual 
systems such as those controlling one lappet, 
or those associated with the oral arms and 
feeding. 

The animal keeps the right way up in the 
water with four balance organs (statocysts), 
and the typical regular pulsations of the body 
are governed by a pace-maker in the nervous 
system which initiates each wave of con- 
traction. 

Some common species Among the jellyfish 
you are most likely to come across is the 
compass jellyfish (Chrysaora hysoscella); it 
has brown and cream radiating marks on top 
of its bell which resemble the dial of a ship's 
compass—hence the name. 

The yellow sea blubber, or lion’s mane 
jellyfish, (Cyanea capillata), has numerous 
long trailing tentacles which resemble a lion’s 


cycle 


mobile embryo (planula) 
developing 


G: 
scyphistoma 
adult medusa 
1 oa 
Cx ~ 
OLY 
~ ¥ 


4“ 


scyphistoma 


5 wR 
larva (ephyra) after release 


strobilating 


of his tales “The Lion’s Mane’. There is also 
a closely related species that is bluish in 
colour. 

The more mushroom-shaped bell-like body 
of the jellyfish Pelagia noctiluca is brownish 
with a slightly warty appearance. It also has 
luminous structures in the body which pro- 
duce flashes of bright light if the animal is 
disturbed. 

Another jellyfish, Rhizostoma pulmo, has a 
tall domed umbrella. The edge of its body 
carries many small lappets but no tentacles, 
and the eight arms round its mouth are frilly 
and ornamented. 

Not all British jellyfish are floating, open- 
sea animals. There are several species which 
attach themselves by means ofa holdfast ‘foot’ 
to a plant or rock. The body of one of the 
stalked jellyfish Haliclystus auricula is trum- 
pet-shaped and its tentacles are gathered 
together into groups on the ends of eight 
short arms. Stalked jellyfish cannot swim, but 
move by ‘looping’ rather like a leech. 

Impostors Jellyfish have often been con- 
fused with the adult (medusa) stage of their 
relatives the seafirs (hydroids). The medusa 
stage of some hydroids looks like jellyfish, but 
has a shelf-like membrane around the inside 
of the bell. True jellyfish do not have this 
feature. One special type of floating hydroid— 
the Portuguese man o’war—famous for its 
powerful tentacles, also looks quite like a 
jellyfish with its gas-filled float. It sometimes 
appears around British shores. 


An article on the Portuguese man o'war will 
appear later in The Living Countryside. 
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PRIDE OF LONDON: 
LONDON PLANES 


The London plane, the most characteristic tree of 
London’s streets and parks, also thrives in other 
towns and cities. You can recognise it immediately 
for the mottled bark that it sheds in great slabs, so 
ridding itself of pollution and dirt. 


Left: A typical view of a 
London plane, growing here 
in Fitzroy Square in central 
London. London planes 
thrive in cities not only 
because they can withstand 
pollution, but also because 
they are tolerant of the 
periodic rigorous pruning 
which is necessary to 
prevent the branches 
obstructing overhead wires 
and high vehicles like buses. 


Below: London plane 
(Platanus x hispanica) 
Deciduous, introduced, 
grows up to 35m (115ft), 
lives up to 200 years. 
Common especially in 
London but also planted in 
other towns and cities in the 
southern half of England. 
Flowers May, fruits late 
summer-early autumn. 


One tree above all dominates the London 
landscape—the London plane. Planes make 
up over 60% of London’s planted trees, lining 
streets and avenues, and gracing parks, 
squares and gardens. It is an unmistakable 
species, with distinctive peeling bark, shining 
green summer foliage, and dangling seed- 
balls in winter. 

Opinions differ about the origins of the 
London plane. One idea is that it grew from 
a cross between the oriental plane (Platanus 
orientalis) which grows wild in Turkey and 
Greece, and the western plane or buttonwood 
(P. occidentalis), a native of North America 
where it is the tallest deciduous tree. Other 
theories, and indeed the current one, favours 
that it is merely a variety of the western plane 
This hybrid theory suggests that it was 
crossed in Spain or the south of France in 
1650, and first planted in England in Ely and 
Barnes, Surrey in about 1680. 

The London plane grows vigorously and is 
resistant to air pollution. This has made it 
increasingly popular as an ornamental tree in 


Right: The distinctive bark 
of the London plane. The 
outermost layer is dark from 
continued exposure to dirt 

and pollution. It flakes off to 
reveal large, pale and as-yet 
unpolluted patches of bark 


towns and cities. Most of London’s planes 
were planted at the beginning of the 20th 
century but some, such as the giants around 
Berkeley Square, are about 200 years old. 

Outside London the plane has been widely 
planted In parks and along roads in southern 
England and the Midlands, Further afield, it 
has been cultivated in many European cities, 
notably in Paris. 

New bark for old The London plane is a 
handsome tree, reaching a height of 35m 
(115ft) or more, The tallest on record—48m 
(145ft)—grows at Blandford in Dorset. Num- 
erous side branches sprout from the contorted 
and arching main limbs, dividing to form 
intricate layers of drooping twigs. The trunk 
is tall, massive and smooth apart from 
occasional bumps and wrinkles. 

The bark, the tree’s most striking feature, 
flakes off in sheets, leaving the trunk dappled 
with various shades of brown, grey and 
yellow. As the tree grows, it breaks out of its 
old ‘skin’, shedding the older grey or brown 
bark to reveal the new yellowish bark 
beneath. 

It is thought that this bark-peeling habit 
has helped the London plane to tolerate city 
life. All trees ‘breathe’ through pores in their 
bark, and in an urban environment these soon 
get clogged by dust and soot. But as the 
London plane constantly replaces old bark 
with new, its trunk does not become so coated 
with the grime that harms other trees. In 
effect the plane regularly renews its air filter 

Glossy leaves, green catkins Rain water 
washes off accumulated dirt from the smooth 
glossy surfaces of the leaves. These large 
leaves, which cast a pleasantly cool shade in 
summer, are alternately placed along the 
twigs and unfurl from cone-shaped buds 
which are almost completely encircled by a 
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scar left by the previous year's leaf-stalk 
They appear in mid-May and are at first 
covered with a woolly brown down that Is 
later shed as they unfold and expand. The 
leaves display great variation from tree to 
tree but generally they are made up of five 
broad lobes, each with a deeply cut margin 

The base of the leaf-stalk is hollow where 
closes the developing 


it joins the twig, and e: 
bud that lies dormant through winter before 
sprouting the following spring. The upper 
surface of the leaves is a rich shining green 
ide is less bright and more 


while the und 
yellowish in colour. 

The London plane is a wind-pc 
tree that flowers in May and June. The 
flower heads are made up of tightly packed 
green flowers which are either all female or al 
male, although both sexes ar ried on the 
same tree. The flower heads hang on the tree 
throughout winter and start to disintegrate 
the following year, releasing hundreds of 


ated 


ou 


seeds. 

Tough timber Althou 
is planted purely for ornament it yields a 
timber that is hi arded by craftsmen 
The pinkish-brown wood is tough and hard 
and has been widely used by manufacturers of 


the London plane 


ts, and cabinet makers. 


keyboard instrume 
London plane umber is sor 
lace-wood because of the int 
made by the grain, and is cut into thin sheets 


of veneer for use on high quality furniture 


Male and female flower heads 


Right: The leaves and 
ening fruits of the Lone 
plane. The fruits usually 
n pairs 0 
ong 


ly or 


dangle sing} 


stalks up to 


Ocm (4in 


the wint 


throughc 


seeds are not reliably 
and London planes are 


generally raised from 


ngs 


Below: In autumn the leaves 
turn various shades of yellow 
before falling to the ground 
and for a few weeks 
London’s parks become a 


mass of golden colour 


thi 


ts and have been managed 


develop 


a community of exceptionally int 


hea s that remain today are nature reserves, but 
are being lost and much needs to be done to preserve th 


Seen from the back seat of a speeding motor 
car, heaths may not look too inviti wave 
upon wave of heather, gorse and bracken 
broken only by the occasional clump of Scots 
Pine and birch. Yet despite this barren look 
heathlands are Interesting habitats. 
Surprisingly enough, heaths are the pro- 
duct of human activity. Five thousand years 
ago these areas were covered with mixed oak 
and hazel forest on thin, sandy, well drained 
soil. This is the key to heathland develop- 
ment. Such soil does not lend itself to arable 
agriculture and when the land was cleared 
these areas were set aside for grazing, Many 
becoming the forerunners of some of our 


prese: 
Present commons. From time to time the 


clearings were burned to stimulate new plant 
growth and this, together with the 
prevented tree regeneration 

As the woodland was gradually thinned the 
increased light allowed heather and other 
plant species to invade. The more open 
canopy intercepted less rainfall, so that the 
water drained more rapidly, leading to the 
formation of the characteristic soil of the 
heathlands 
The rapid draina of the soil takes awa 
soluble nutrients such as lime, magnesium 
and nitrates. This process is called | 
The removal of lime increases the soil’s 
acidity while the loss of minerals depletes its 
fertility 


known as podzol (see page 460). 


Distribution of 
lowland heaths 


Earthworms and other organisms which 
break down leaves and twigs into humus are 
less prolific in acid conditions and so dead 
material tends to accumulate on the soil sur- 
face instead of rotting away. In time, this 
forms a layer of peat. If the peat impedes 
drainage, boggy conditions can develop. Bi 
mosses contribute to the faster rate of peat 
growth, so although the underlying soil does 
not retain so much water, bogs and their sur- 
rounding areas of wet heath are a common 
heathland feature 

Patches of the unique heathland communi- 
ties that develop on these podzolised soils can 
be found on most of the sandy or gravelly 
areas of lowland Britain, The London and 
Hampshire basins, together with Dorset, 
probably contain the largest concentrations, 
but others occur in East Anglia, the Weald of 
Kent and Sussex, and westward in Devon and 
Cornwall. Smaller, isolated heathlands are 
scattered within the Midlands, and Cannock 
Chase is the most extensive in the north 

Moors are found on higher ground than 
heaths, which are typically drier and warmer; 
there is some similarity between the two and 
in many cases the boundary is hard to define. 

Undergrowth habitats Heather might look 
monotonous at first, covering the ground as 
far as the eye can see, but among the individual 
plants, each in its particular stage of growth, 
there are a variety of different types of micro- 
habitat. The small, young plants flowering 
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A summer fire destroys 
invading birch (above) 
Afterwards, the first new 
plants to occupy the cleared 
land are low-growing 
mosses like Funaria 
hygrometrica (below 
background). Later 
colonizers include juniper 
leaved hair moss 
growing in short and long 
tufts (below, foreground) 


prolifically in an open community 
lizards to bask on the warm, dry surface ofthe | 
ground, or grasshoppers to find places to lay 
their eggs in the soil. Here too, solitary 

and wasps can excavate their nesting chamb. 
ers. The wasps furnish the chambers yi 
insect larvae as fresh food for their own lay 
while the bees lay in a store of honey and 
pollen 

As it grows older the heather closes to 
gether and covers the ground completely, 
producing cooler, damper conditions under. 
neath, which are favourable to the growth of 
various mosses. When heather is about 30 
years old its branches open out into a 
radiating pattern. Underneath these you can 
quite often find red-tipped lichens. 

Spartan regime Heather and other heath- 
land plants such as bilberry and heath bed- 
straw can cope with the infertile soil of the 
heath because they have a slow rate of growth 
and so make less demands on the supply of 
nutrients in the soil. Such species are in the 
minority among plants and that is why the 
heaths have a relatively poor range of species, 
Other plants with this ability to survive by 
economical use of nutrients are bell heather, 
cowberry (the bilberry’s evergreen relative) 
and two fine-leaved grasses, the wavy hair 
grass and sheep’s fescue, both of them com- 
mon plants. 

Leguminous plants such as gorse and 
broom have another method: they sup- 
plement their nutrient intake with nitrates 
that are produced by bacteria living im 
nodules on their roots. Insects are a source of 
nutrition for the sundew, with its sticky, dew= 
tipped leaf hairs that trap and digest tiny 
flies. Sundew grows among the tussocks of 
purple moor-grass and the cross-leayed heath 
with its grey-green leaves and pale pink 
flowers 

The prey and the hunters Heathland animals 
depend on the plants for cover, breeding sites 
and food. Hive bees are brought on fo the 


in late summer so that they produce 
ut the heaths support a vast 
invertebrates. 


ner honey 
army of naturally occurring 
Several species of ant are common, each 
species forming an underground tunnel sys 
tem and nestir bers from which they 
scour the adjacent vegetation for caterpillars, 
piders or springtails. Grasshoppers occur in 
eat profusion and many spiders hunt or 
ap their insect prey 
Such an array of invertebrates attracts 
birds. Stonechats and 
» gorse and bracken patches, 

and meadow pipits parachute in song into the 


heather and grasses where their nests are care- 


fully concealed. The largest of the gorses, the 
European 


tse (see page 126), grows in a 
dense, spiky tangle which is an ideal breeding 
place for long-tailed tits, linnets and our only 
resident warbler, the Dartford warbler. 

The Dartford warbler is often seen in the 
New Forest and in Dorset, although here the 
bird is already at the northern limits of its 
distribution in Europe. Even the temperate 
climate of southern England can be harmful 
and a severe winter can seriously reduce the 
population of these birds, after which it may 
take them up to four or five years to recover 
Equally devastating are the summer fires 
which, on many heathlands, can wipe out the 
advances gained in a whole breeding season 

Heath fires are no less of a hazard for the 
reptiles. All six British reptiles live on the 


Above: The golden-ringed 
dragonfly (Cordulegaster 
boltonii) breeds in areas of 
wet heath or bog; it hunts 
on the wing making 
patrols along a fixed route 
Left: The bilberry or 

bi rry (Vaccinium 
myrtillus) can become 
dominant in patches. 
Below: A pair of mining 
bees (Andrena argentata) 
The bees appear in late 
summer in southern 
heathlands, and excavate 
their nesting chambers in 


insect 


bare sand 


heaths. The adder and the common lizard are 
fairly numerous, but the heaths are also a 
refuge for the rare smooth snake and sand 
lizard. Both of these have declined signifi- 
cantly in recent decades largely as a result of 
indiscriminate burning and the destruction 
of their habitat 

The vanishing heathlands Except in the New 
Forest, very few of the heaths are grazed now, 
nor are they used for rabbit warrening as they 
once were—particularly in East Anglia. In- 
stead they have been cleared, fertilised, limed 
and given over to agricultural use, or planted 
with conifers. 

Other heaths have been quarried for sand 
and gravel, or ravaged by military vehicles 


Above: A typical heathland 
combination of bell heather 
(Erica cinerea) and western 
gorse (Ulex galli), the 
second largest of the three 
British gorses. 


Right: the rare smooth snake 
(Coronella austriaca) with a 
zigzag pattern of small spots 
on its back, is not a 
poisonous species, though it 
will bite if held in the hand 


Left: A stonechat (female) 
on its characteristic perch. 
gorse in flower. The male 
looks more striking with a 
bright red breast; although 
robin-like, it is easily 
distinguished with its black 
head. The ‘chack’ call is the 
origin of its name, and 
another feature is the 
continuous flicking of its 
wings and tail 


A heathland podzol 


Urban spread. roads and golf courses have 
taken their toll. The rate of loss of heathlay 
in some places has been startling, For ex. 
ample, in Dorset 66% vanished between 181]. 
and 1960, while in Suffolk 57%, was dest, t 
between 1889 and 1966. But it is not only the 
total area of heaths lost that matters. Heath. 
land is being fragmented into smaller and 
smaller areas, which means that less mobile 
species become isolated and are in danger of 
extinction. For example, when a communi 

in onc isolated site is destroyed, Perhaps 

fire, the nearest neighbouring community may 
be too far away to recolonize the empty site, 

This is what is happening to the smooth 
snake and the sand lizard, but it can also 
affect other species as well. The nightjar, q 
bird which hunts moths at dusk, is becoming 
rare: some of the once common dragonflies. 
are rarely seen; and the heath grasshopper is 
now confined to the New Forest and Dorset, | 

The heathlands that remain are under | 
great pressure. The agricultural system under | 
which they evolved is no longer economically 
viable. Many are used for recreation while 
only a few are nature reserves. To maintain 
these areas as open heaths requires consider 
able expenditure or effort, since without 
azing or regular, controlled winter burning, 
Scots pine, birch and then oak reinvade, All 
these provide valuable habitats themselves; 
but at the cost of heathland communities, 

Volunteer conservation workers spend long 
hours pulling up tree seedlings, but the most 
effective method of excluding trees 1s to burn 
controlled strips in winter. However, local 
householders and sports or other leisure) 
organisations often object to fires. 

In any case, it is not really known what 
long-term effect burning has on the scarce 
reptiles and invertebrates. It often happens 
that the scientific winter burning is made 
superfluous by summer fires, which can start 
by accident or even be the result of arson: 

Despite these risks, heathlands must be 
managed, but in ways that will maintain the 
plant and animal communities. They are @ 
fascinating habitat and an outstanding @% 
ample of the effects of the presence of man On 
the natural surroundings. 


mits maximum leaching, 
podzols developing fully 


humus accumulates slowly. 


‘oluble 


here the 


sition, orange or brown ify 
leached matenals are 


nay develop as an end 

odzolisat if sufficiently 
Jit may impede drainage and 
gy conditions above 


andy or gravelly substrata 


SYCAMORE: TOWN 
AND COUNTRY TREE 


Sycamores, more than any other introduced species, 
are widely naturalised in the British Isles. 
They grow in open fields and parks, presenting a 
towering and shapely mass of luxuriant foliage, and 
rapidly colonise city streets and gardens. 


The sycamore, a native tree of central and 
southern Europe, especially in upland dis- 
tricts, Was unknown in the British {sles until 
it was introduced in the late 15th century to 
ornament the estates of landowners. Since 
then it has been widely planted and has also 
spread itself vigorously. In fact no other alien 
tree has naturalised itself so widely in this 
country 

In spacious surroundings the sycamore 
grows into a majestic spreading tree, quite 
often broader than it is tall, and carrying a 
huge mass of foliage which by midsummer is 
dark green and dense. In woods it grows as 
tall as oaks and beeches and is quite com- 
monly 25-30m (80-100ft) high 


Above: Sycamore blooms in 
profusion in early summer, 

its greenish flowers hanging 
in clusters (racemes) along 
the young leaves. Both sexes 
are present in each raceme, 
and you can distinguish the 
males by their prominent 
stamens 


Below: A leaf bud which is 
just opening in early April 
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What’s in a name Its e has a curious 
history. Originally ‘syc: 
fig species, now called 
mulberry fig (Ficus sycomorus), W 
in Palestine. When th 
was first brought to th 
Europe it was evident! 
Holy Land ‘sycamore 
because it is mentioned 
ment 


referred to a 


the sycamore-fig or 


grows 


maple-like syc: 
British 
istaken for the 
Il-known 
the New 
However, there is little resemblance 


ore 
Isles from 


tree 


Testa- 


between the maple-like sycamore and the 
mulberry-fig of Palestine ept for some 
similarity in leaf shape. The ple 

the name used in Gerard’s Herball of 1597, is 
far more appropriate. The Latin name, Acer 


pseudoplatanus is also apt: it means the maple 
similar to the plane—in its leaf shape and 
shedding bark 

Spreading tree The lowest bor be 
long, slender and held out horizontally, 
curving slightly down about half-way along 
their length, but rising gracefully again near 
the tips. When there are no browsing 
animals the lower branches sweep almost to 
the ground, encircling the tree with a ring of 
foliage 30m (100ft) or more in diame Ff 

Above the bottom ranks of leaves a 


ghs r 


3 re many 
similar layers, spaced well apart right to the 


top of the tree. The opposite leaves are red- 
stalked, toothed, up to 20cm (Sin) across and 
palmate with five (occasionally 
pointed lobes. They are bright green ora 
deep purple-brown when they open in April 


only three) 


In high summer they often become coated 
with honeydew 

Sycamore fruits form quickly and you can 
sften find them already well developed at the 
flower clusters, while new flowers 
1 at the tip. When all of the fruits 
rmed, they hang as a bunch of keys 
ard and brown in autumn 


which turn 


The keys grow in pairs, cach consisting of 
1] with a long wing attached 
ire almost at right angles to 


h other and slow do 


aseed inside as 


' n the fall of the seeds 
most fall directly below the parent tree but 
others become caught in the wind and dis- 
persed further afield 

Like all trees of spreading habit, sycamores 
look especially beautiful in parks and large 
gardens. Unfortunately because it ig exe 
tremely resistant to air pollution, it often 
springs up in small town gardens where if 
quickly becomes a nuisance, casting too miich 
shade and shedding vast numbers of autumn 
leaves which smother lawns and stop up 
drains. While some maple relatives from 
North America give us wonderful scarlets and 
yellow in autumn, the sycamore’s leaves 
achieve only a sober brown colour. 

Wood The bark varies in colour from the 
common on younger trees, {6 the 
reddish-brown of older specimens. In damp 
western woods mature sycamores may be 
almost entirely covered by mosses, lichens 
and polypody ferns. On old trees the bark 
often cracks into small plates which peel back 
at the edges. 


grey 


The wood of sycamore is yellowish-whitt 
when it is in good condition. It is tough ang 
loosely textured and is suitable for many 
indoor purposes such as furniture and turned 
items. Cut into thin sheets it makes a good 
veneer, especially where there is an attractive 
ripple mark in the grain. The wood is not 
durable enough however to make GOMs 
structional timber, Out-of-doors it 10s 
quickly and is thus useless for fencing and 
similar purposes 

Shelter tree Sycamore has long been valued 
as a quick growing, hardy shelter tree im cold 
windy places and it has been planted on the 
windward side of many a moorland farms 
house. Even the salty co: fatal 10 
most trees, do not kill it. In exposed sites tf 
may be stunted, but still stands remarkably 
upright. Because of its hardiness it 15 i 
especially popular tree in Scotland, where 11S 
often misleadingly called the plane i 

Resilient opportunist How has the Se F| 
invade our countryside with such success t 
is literally a species that grows pret) 
anywhere, on all but the most walerlo 
ground. Although the best specimens 
on deep, loamy soils, it grows readily Om 
thin soils. It is also particularly well ada 
to our cool, wet, windy climate. 

Its fertility is remarkable: while oak 
beech have their good and bad yealts 
sycamore produces a good crop of 


practically every year of its long life of up to 
200 years, (and some authorities say many 
more,) and the seeds are dispersed efficiently 

In spring the seedlings germinate readily, 
eventually forming small thickets in open 
ground such as the site of a felled wood 
Because sycamore is an aggressive pioneering 
species, pure oakwood can eventually become 
teplaced by pure sycamore wood. After 
World War II crowds of young sycamores 
quickly invaded bomb sites in many cities 

In the British Isles, perhaps because it is so 
far from its natural place in the world, it 
suffers from comparatively few insect pests. 
Neighbouring oaks can be severely attacked 
by caterpillars while sycamores are hardly 
touched. Only in real plague years do 
caterpillars spill over from oaks to sycamore 
leaves 

Very few moths prefer to eat sycamores 
there is one species called the sycamore moth, 
but it is not a pest species. The best-known 
fungus on sycamore is the tar-spot which pro- 
duces innumerable black blotches on the 
leaves, yet it is nota threat to the tree’s health 
It is rare in industrial areas because it is kept 
at bay by the sulphur dioxide in the air. 

Nature conservationists have ambivalent 
feelings about the sycamore. They dislike the 
way its deep shade suppresses the plants and 
hence much of the animal life below it. They 
are not happy to see it occupying ground 
which would otherwise be occupied by oak, 
birch or other trees more attractive to cater- 
pillars and birds. 

On the other hand there are points in favour 
of the sycamore. Its reliable seed production 
is welcomed by wildlife in years when acorns 
and beech mast fail. Its flaking bark harbours 
many small creatures which are sought by 
winter birds. Bees and other insects swarm to 
the flowers in spring, and its heavy leaf fall 
contributes greatly to woodland litter, And it 
provides a reliable shelter for wildlife in 
exposed areas 


Above: Sycamore fruits 
hang in paired keys 
(samaras), each of which 
contains a single seed. 
When the samara reaches 
the ground the fruit case 
does not split open, but 
slowly decays, allowing the 
seed to germinate the 
following spring 


Right; Sycamore seedlings 
grow easily and fast—up to 
50cm (20in) a year in the 

early stages. 


Sycamore (Acer pseudoplatanus) 
introduced, deciduous, grows to 30m 
(100ft), May live up to 200 years or 
more. Common throughout the 
British Isles in open fields, woods, 
hedges, parks, gardens and city 
streets. Very tolerant of exposure and 
salt spray and often planted as a 
shelter tree. Regenerates itself easily 
in most soils, Flowers and fruits, 
April-June or July 


SLIMY 
SKINNED 
TENCH 


The tench is a fascinating 
fish: the slime coating its 
body is reputed to have healing 
qualities, both for other fish 
and for man. This has earned it 
the name ‘doctor’ fish. 


The tench, a thickset, heavy fish of still waters, 
thrives best in lakes and reservoirs, but is also 
common in s ponds, since it can survive 
of oxygen and tolerate ex- 
mth and cold. Those in ponds 
preat size however. 

sO Occurs in rivers, but only in 
iches, where flow is slow. Here 
shelter offered by backwaters 
the current is not so notice- 
able. Unfortunately, few lowland rivers in 
Britain have escaped having their course 
straightened, bed deepened, and banks built 
up. So there are now fewer suitable river 
habitats for the tench, and other fish like it 
which choose to live in backwaters. This is 


the low supplie 


tremes of 
rarely 

The ter 
the lowlar 
it seeks outa 
or bends, whe! 
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probably why the tench is now an inhabitant 
of lakes. gravel pits and ponds 

Sleep by day—feed by night During daylight 
hours, especially in sunny weather, the tench 
secks the shade and scarcely moves. The 


fish 
appears to 


avour the warmth of the sun, 
st often found near the surface 
As evening falls it becomes more active, and 
begins to move around the lake, searching for 
food in small schools numbering between 
five and forty fish. Although you can often 
see tench feeding in the shallows among 
water plants, they appear to eat very little 
vegetation 

The adult fish’s main food comprises bot- 
tom-living animals, or those which liveamong 
the plant fronds. The most important of these 
for the tench include the various kinds of 
pond snails that inhabit the water plants; 
but the tench also eats bottom-dwelling water 
slaters, dragonfly and damselfly larvae in 
large numbers. Over muddy bottoms the 
tench feeds heavily on the red, blood-worm 
larvae of midges, stirring up clouds of mud in 
its position away by 
to the surface. 


since it is mc 


the process, and giving 
the bubbles risin 

The young tench also feeds heavily on 
midge larvae and smaller pond snails, but 
much of its food consists of small crustaceans, 
particularly water fleas and copepods. It also 
eats a variety of aquatic insect larvae and) 
unlike the older fish often has some plant 
matter in its gut. It is likely that the fish does 
not deliberately eat this, but rather ingestsit 
accidentally, along with animal food, Itseems 
that the tench, like most other fish, cannot 
actually digest plant food 

Crushing teeth Like all the members of the 
but rarely reach 1.8kg (4lb) carp family the tench has no teeth ints Jaws: 
in the British Isles. This However, as much of its prey is hard-shelled) 
discrepancy arises because or chitin-covered, the tench requires ;am 
in Europe the tench is effective means of crushing food to make it 
farmed as food, and in the digestible. The throat, or pharyngeal, teeth) 
near perfect conditions of do this job. These are positioned on a pai of 
thefarm pool growthis bones one each side, and lie just under the 
relat Ueto pectoral fins’ supporting bones. 
1.8kg may be 8 or 9 years F : oe sb those tecth are iia nee 
old, and growth is slow n the tench these teeth are in i! 
The young lad (above) is of four or five teeth on each pharyngeal bones 

The innermost tooth on each side is bluntly: 


holding a large tench, and z 
you can see the slimy skin pointed but the remainder have a flat sun face. 


The tench is moderately 
large, varying from 20 to 
50cm (8-20in). Large fish 
can grow to a maximum 
weight of about 8kg (18!b) 


Slime in fish 
Most fish are slimy and the tench has a particularly heavy covering Of 
mucus. However, there are even more slimy fish; a single hagfish= 
sometimes called the slime-eel or glutinous hag—is reported to be able 
to produce a pail-full of slime. 

The mucus comes from special gland cells in the fish's skin and has 
several functions. It provides an outer coating to the skin which can be 
sloughed off without damage to the fish, and which carries away With 
it potentially harmful micro-organisms. It is also slightly alkaline, and 
may act as a mild antiseptic against infections 

Fish mucus also serves to lubricate the fish's movements, Burrowels: 
like the eel, have particularly slimy skins. Active swimmers, such as th 
roach or cod, can slide through the water—the diluted slime on thelr 
outer surfaces reduces friction 

Some tropical fish produce toxic mucus—the boxfish’s can kill other 
in an aquarium—and this slime protects them against predators: 


Slow-flow feeder 


The tench is designed for 
catching food in a slow 
methodical way. Its heavy 
shape is not the build of a 
sprinter such as the pike 

But its mouth, with one 
barbel at each corner, is 
perfectly placed for picking 
up small items of food 
among vegetation. The 
barbels especially have many 
taste cells in th so that 
the fish knows long before it 
takes a morsel if it is edible 
and, presumably, what it 
tastes like 


e skin 


They crush food against a tough, horny pad 
on the roof of the mouth which is hard up 
This efficient 


against the base of the skull 
mill cracks and crushes prey in a thorough 
manner—so thoroughly that biologists often 
cannot establish what the fish has eaten 

Sex and spawning The tench is one of the 
few members of the carp family to show an 
external difference between the sexes (sexual 
dimorphism). The males have a much thick- 
ened outer ray on cach pelvic fin, developin 
when they become sexually mature; and the 
skin on the ray becomes ‘puffy’ just before 


spawning 

The tench spawns from late spring to mid- 
summer, usually in late May in the south of 
England, and June or July in the north, 
depending on the temperature of the water 
The adult fish come together in a large school 
and mass over a specially selected weed bed 
The eggs, pale green in colour when shed, and 
about a millimetre in diameter, become 
firmly stuck on to plant leaves. The eggs take 
from six to eight days to hatch at a tempera- 
ture of 18°C (64°F), and longer if it is cooler 

Doctor fish The copious slime on the 
tench’s skin is reputed to have healing 
qualities, and there is an old belief that a 
wounded fish would seek out a tench and rub 
its wound along the tench’s body so that the 
slime would seal and heal the wound. Hence 
the tench’s title of ‘doctor’ fish. As an exten- 
sion of this tale, it was believed that the pike 
an ever present eater of smaller fish-would 
not attack a tench out of gratitude for its 
healing powers 

Itis quite true that the tench is rarely found 
in pikes’ stomachs; but the tench’s relative 
immunity is more likely explained by its 
habit of lying low in the weeds and being 
active mainly at night (while pike feed mostly 
in daylight). The tench is also a slow swim- 
mer, usually keeping near the bottom, and as 
such is not likely to attract a feeding pike’s 
attention, 

Certainly, a reputable naturalist at the turn 
of the century, Dr Bowdler Sharpe, observed 
individuals of a school of another predatory 
species, the perch, swimming in towards a 
large tench and rubbing themselves against it 


Could it be that there is some attractive 
quality for other fish in the tench’s skin? Or 
is it possible that the tench is a parasite picker 
for other fish, nipping parasites off their skin 
Such behaviour is reported in many marine 
fish and even in some freshwater species such 
as the stickleback. But the slimy seduction of 
the tench remains a mystery 

Folk-lore The belief in the tench’s healing 
powers may have gained currency because 
this fish figures in ancient folk medicine. A 
tench applied to the palms of the hands or 
the soles of the feet was said to absorb the 


heat from a fevered patient, or if hung round 
the neck would cure sore eyes. So the tench 
was believed to benefit man as well as fish 


Above: If you stand by a 
lake or gravel pit, such as 
this one in Nottinghamshire, 
on a hot sum you 
may spot a stream of bubbles 
breaking at the surface 
These often come from a 
tench searching for food 
among submerged water 
plants. 


r's day 


Ottish wildcatis reriowned’ fori its, s great frie 
But when closely observed i inits remote highland \.”) 
habitat, another, less aggressive sideto,the:“British: 


One misty dawn on & moor in the Scottish 
Highlands the author was lucky enough to 
see a rare wildcat tom out hunting rabbits. 
The wildcat was using almost every sense he 
possessed. Prowling slowly and warily 
through the rushes and tussocks, his tawny, 
grey-striped body looked almost as large 
roe deer’s and appeared to fade into the back- 
ground, He worked his way upwind towards 
a small green pasture where the rabbits were 
grazing. 

Every so often the tom paused with paw 
upraised, scenting the air and the nearest 
rabbit, and listening hard with pricked ears. 
As he got nearer, he flattened his ears and 
ed through the grasses, locating his 
victim by sight. Then, keeping even lower, 
his bushy, striped tail just brushing the 
ground, he crept slowly nearer, keeping out 
of sight behind the last tuft. Gathering his 
long hind legs beneath his belly, he launched 
a lightning attack 

The rabbit saw the wildcat coming but 
seemed paralysed by his devastating speed, 
and in three bounds the cat was upon it. The 
cat appeared to deliver a stunning smash to 
the rabbit's head with his right foot, hooked 
both sets of claws round its body, then sank 
his teeth into the neck. He hit the rabbit with 
such force that both animals rolled over twice 
as the cat delivered raking slashes with his 
Then ina trice the wildcat lifted the 
now-dead rabbit in its jaws and loped off into 
the undergrowth. 

This episode—a rare view of the wildcat 
in action—shows just how efficient its hunting 
techniques are. But despite these skills, and 
its ability to adapt to dense woodland, tree- 
lined river ravines or open hills, the wildcat 
needs terrain far from man to flourish. Today 
it ne of our rarest mammals, largely con- 
fined to the Scottish Highlands. 

Identification In the Scottish wildcat, Brit- 
ain has a darker and slightly larger sub-species 
of the European wildcat. Although it looks 
rather like a large, bushy-tailed kind of tabby, 
it is not related to the domestic cat. The 
domestic species evolved from the wild desert 
cats of Africa, and was first tamed by the 
Egyptians around 1600BC, while the wildcat 
originated from the extinct species Felis 
lunensis of Europe and Asia. 

Wildcat sizes and weights vary, but they 
are generally larger and more robustly built 
than the domestic species. The skulls and 
tecth are bigger—especially the canines, which 
are up to Icm (Sin) long. 

The wildcat is far from drab in appearance. 
Its bright salmon-pink nose is lined with 
black and its fur is softer and longer than that 
of a domestic cat. The fur of the front upper 
lip and chin is white. There are grey cam- 
ouflaging stripes down the flanks and dark 
grey spots and patches on the buff belly. The 
pads on the fect are black. 

On the forehead there is a distinct but un- 
Joined *M’ marking and a pair of dark lines 


extend from the eye to below the ear. Down 
the nape are four, rarely five, dark lines, and 
a dark wavy line runs down the spine to the 
tail. The tail contrasts greatly with the thin, 
tapering, unevenly blotched tail of the dom- 
estic It is about half the head and body 
length, and is thick and bushy. It ends in a 
blunt black tip and has broad separated 
rings which vary from three to as many as 
seven. 

Hunting habits Wildcats spend most of the 
day resting, sometimes basking in the sun on 
mossy boulders or broad tree branches. 
Hunting is generally conducted at dawn and 
dusk, to coincide with the main movements of 
their prey. But in autumn, when they are 
putting on fat for winter, they also hunt by 
day. 

The wildcat lives mainly on rabbits, moun- 
tain hares, mice and voles. It also takes small 
birds and the eggs of ground nesters. It hunts 
the edges of lochs and burns where ground 
birds take their young to drink, and may 
swim out to islets to prey on young gulls. 
The wildcat also catches eels travelling 


Below: The wildcat lives 
mainly on rabbits, 
supplemented by mountain 
hares, mice and small birds. 
It also eats shrews, 
squirrels, water voles, rats, 
moles, frogs, lizards, slow 
worms, eels, beetles and 
grasshoppers. The wildcat 
uses its considerable 
scenting powers to locate 
deer carcasses and other 
carrion from as far away as 
230m (250 yards). It chews 
the flesh from the carcase 
far more neatly than a fox 
does. 


Below: Larger prey make 
more than one meal for the 
wildcat. Uneaten remains 
are hauled under cover for 
temporary storage. 
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Unlike the domestic cat at 
bay, the wildcat does not 
arch its body, raise its tail 
and fluff out its fur to 
Present an intimidating side 
view to its opponent 
Instead, it rears as high as it 
can on its long front legs to 
present a ferocious frontal 
aspect. With ears held flat 
and teeth bared, it growls, 
spits and stamps its feet, 
This impressive display is 
purely defensive, however 
The wildcat is afraid of man 
and dog and will try to 
escape unless cornered. 


SCOTTISH WILDCAT 
(Felis sylvestris grampia) 
Also formerly known as wood 
cat, cat of the mountains, 
British tiger or bore cat 
Weight Male about 5kg 
(111b), female about 4kg 
(9Ib). Max weight of male 
7kg (151b) 


Territories average about 150 acres in size 
They are larger on the open hills where prey is 
scarcer, and smaller in wooded ravines where 


overland in dewy grass to avoid waterfalls, 
and fish swimming over shallow riffles in 
streams. Beetles are not despised, and the 


wildcat dashes into long grass to smite down 
disturbed grasshoppers with its paws. If a 
bird is missed at the first pounce, the wildcat 
sometimes leaps high into the air, trying to 
knock it down with lightning strokes. 

Dens and territories Wildcats can live and 
hunt beyond the altitude at which feral (wild) 
cats range, and their tracks have been found 
at 550 metres (1800 feet). Dens are made in 
hollow trees, under dry root clusters of tree 
stumps, in old fox earths or, in the north and 
west where tree cover is scant, in the natural 
chambers of rocky cairns. 

The dens are hard to find, for the wildcat 
leaves few signs of occupation. They are 
unlined, except when the female rakes in 
heather or dry grass before giving birth to her 
kittens. Droppings, usually dark grey, are 
sometimes left on rocks or stumps on the 
edges of the home range, possibly to inform 
other wildcats of territorial boundaries and 
to help the sexes meet in the mating season. 
Usually, however, they are buried inside the 
territory. 
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voles, mice and frogs abound 

Breeding Wildcats are solitary by nature 
and do not live as pairs through the year. 
They nevertheless seem to mate with the same 
partner each year, remaining faithful until 
the death of either. The male calls noisily to 
locate the female, and she may respond with 
loud, unearthly screeches. Courtship con- 
sists of plaintive mewing, the male following 
the female and frequently nuzzling her flanks 
with his head. They appear to bite each other’s 
open mouths, as if exchanging saliva. 

The usual number of kittens is from two to 
four, butas many as eight have been recorded 
They weigh about 120-150g (4-5oz) at birth 
and are fully furred, blind and with bright 
crimson mouths and tongues and pink feet 
pads which darken to almost black in three 
months. Their eyes open between the tenth 
and thirteenth day, revealing bright china- 
blue irises which last until the seventh week. 
Then a greeny grey tinge spreads out from th 
pupils, banishing the blue in 10 days. This 
lightens to the final yellow-gold by about five 


Length Male max 106cm 
(42in), female max 86cm 


(34in) 


Colour Tawny grey with grey 
stripes and black-ringed tail. 
White upper lip and chin. 
Breeding season March. 
Gestation period 63-69 


days. 


No of young 1-8, usually 


2-4, Normally 1 litter 
year. 

Lifespan About 12 ¥! 
the wild. 

Food Mainly rabbits, 


per 
ears in 


hares, 


mice and voles. Some small 
birds, Also lizards, frogs 
slow worms, rats, moles, 
water voles, shrews, squirrels, 


eels, insects. Carrion, 


Predators: Man. Kits 


occasionally taken by 
or eagles. 


foxes 


Distribution: Largely 


confined to Scottish 
Highlands but slowly 
spreading south fo rect 
the Border counties. 


olonize 


months old 

Kitten language If handled, the newly born 
kittens emit a piercing “*mecoo’ which changes 
to a deeper ‘maow’ at about five days. By the 
time they are a week old they hiss and spit at 
any disturbance. From four days old the 
kittens make a high trilling note when seeking 
the teats of the mother, and later they make 
loud lip-smacking noises near her head when 
hungry, continuing this until four 
months old. When they are old enough to run 
with her, they keep in touch with high 
ventriloquistic ‘awroori” calls which do not 
give away their exact position to possible 
predators. Wildcats can purr—a loud, slow, 
clattering sound—but rarely do so. The 
normal adult call is ‘mau’, deeper and without 
the ‘i’ of the domestic cat’s “miaow’. 

Maternal care The mother keeps the den 
clean but, as with most carnivores, makes no 
effort to help a runty kitten (weakling) reach 
her teats. The kittens become fairly steady on 
their feet at six weeks old and emerge from the 
den to play with the mother. She watches over 
them carefully when they are outside the den, 
calling them and carrying them back with a 
jaw grip on the neck if they stray too far. She 
helps train them by showing them how to 
cover up their droppings and catch leaves and 
other moving objects. 

During this period the mother also leaves 
the kittens alone for long periods to go hunt- 
ing. She brings back dead prey to the den, 
then bats it about with her paws, encouraging 
the kittens to chase it. The first kitten to 
‘catch’ the prey then defends it from the others 
with high, whirring growls. From nine weeks 
old, the kittens accompany their mother on 
short forays, and later the family makes 
longer expeditions, lying up near covered 
kills. 


over 


Above: Wildcat kittens 
emerge from their den at 
about six weeks old. Their 
mother keeps an alert eye on 
them, carrying them back to 
the den entrance if they stray 
too far. She trains them by 
twitching her black tail tip 
for them to chase, and by 
showing them how to catch 
waving flowers, blowing 
leaves, crane flies and moths 


Below: Speyside, in the 
Scottish Highlands, is one of 
several places where wildcat 
numbers are increasing 


Contrary to popular belief, the tom does 
not normally try to kill the kittens. He may 
even help to feed them by carrying meat to the 
entrance of his mate’s den. 

A history of persecution Wildcats were 
common all over England, Wales and Scot- 
land up to the end of the 15th century and 
their skins were often used to line clothes 
Increasing human populations and the felling 
and burning of forests for timber and agricul- 
ture drove the wildcat north to its final fast- 
nesses in Scotland. It was extinct in England 
by the mid 1800s, and the last one in Wales 
was trapped in Montgomeryshire in 1864 

The industrial rich of the 19th century went 
north on the new railways and began the 
sports of grouse, hare and deer shooting on 
their vast estates in Scotland. They employed 
gamekeepers who regarded all predators as 
vermin. Wildcats were trapped, snared, shot 
and poisoned in large numbers, and by the 
turn of the century they only survived north 
of a line running roughly from Oban to 
Inverness. 

The current controyersy Today wildcat 
numbers are slowly increasing. It is not clear, 
however, to what extent, if any, this increase 
is due to interbreeding with feral domestic 
cats. A strong school of thought holds that 
wildcats do not interbreed. But there has long 
been a large number of feral cats in the High- 
lands and it seems reasonable to assume that 
wildcats bereaved of their mates might breed 
with feral tabbies found on their grounds. 
Certainly it has been proved that wildcats will 
breed with domestics in captivity. 

However, the pure breed still exists, especi- 
ally in remoter regions. But, despite its rarity, 
this fine animal is still unprotected. In Spain, 
Germany and Czechoslovakia, the European 
wildcat enjoys complete protection. Our own 
Scottish wildcat must be given similar status 
if we wish to ensure its future survive 
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Right and below: Rosebay 
willowherb (Epi/obium 
augustifolium) was rare in 
this country 100 years ago 
and found only on scattered 
rocky outcrops. Today it is 
common on waste ground 
and in woodland rides, and 
grows to 120cm (48in) 
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CORRIDORS 
OF COLOUR 


A well-managed woodland ride 
is a delight to the woodland 
visitor in summer, providing 
a corridor of showy blooms 

and humming insects—a 
striking contrast in an 
otherwise green world. 


A ride is a break in a forest or wood where no 
trees grow that provides a suitable track for 
horse riders. It is thought that our ancient 
woodland rides were originally cut to aid deer 
hunting. In today’s conifer plantations rides 
are important to allow foresters access to the 
heart of the forest and to act as breaks against 
forest fires. They provide an easy walk 
through woodland and a good place from 
which to observe wildlife. They are often rich 
in wild flowers and insects, especially butter- 
flies, because they receive more sun than the 
forest floor 


In the recent past many rides were sprayed 
with herbicides, instead of being managed by 
mowing. This resulted in a limited number of 
flowers or insects. But in the last few years 
more enlightened, traditional management 
has encouraged some of our most colourful 
plants to thrive again 

Purple carpets Rosebay willowherb, often 
known as fireweed because it is one of the 
first species to appear after forest fires, 1s 4 
striking and elegant species with leaves 
arranged in spirals up the stem. Many wild 
flowers have slowly disappeared or are far less 
common than they used to be, but rosebiy 
willowherb has spread at a phenomenal rate 
After pollination by a range of insects, the 
seed pod develops from the ovaries. When 
ripe, the pods burst and release the numerous 
cottony seeds, each with a tuft of delicate 
hairs. The slightest breeze lifts these tny 
parachutes and carries them off to form 
young plants, often in new uncolonized 
habitats. 

Foxgloves are magnificent flowers, with 
softly downy leaves and spikes of purple- 
spotied pinky-purple flowers at the top of 
the stem. Each flower is tubular and shaped 
like the finger of a glove. Indeed, their likeness 
to thimbles gives the species its Latin name, 
Digitalis, meaning thimble. The foxglove has 


given medicine one of its most useful drugs, Below Foxglove (Digitalis 

digitalin, which is used in the treatment of purpurea) flowers June 

heart disease. Sept in woodlands, scrub, 
Nightshades Deadly nightshade is a pow- heaths and open places. 

erful and sinister-sounding name for another P9!8onous. Ht 100cm (40in) 

poisonous species. It is a bushy, unpleasant- 

smelling plant, with lurid, greenish or purplish 

flowers drooping from curved stalks. The 

berries, flowers, and even the leaves can be 

extremely dangerous to man, though, sur- 

Prisingly, it belongs to the same family 

(Solanaceae) as the tomato and the potato. 

Deadly nightshade dilates the pupils of the 


Above and right: Deadly nightshade 

(Atropa bella-donna) grows on chalk or 
limestone. Its shiny black berries which appear 
in early autumn are extremely poisonous—one 
or two can kill a child. Ht 100cm (40in) 


Right: Enchanter’s nightshade 
(Circaea Jutetiana) flowers June- 
Sept in woods and shady places. 
Ht 50cm (20in) 


Left: Common St 
John’s wort 
(Hypericum 
perforatum) flowers 
June-Sept in open 
grassy places. 

Ht 40cm (16in). 


wasps to its rather insignificant lo 
clusters of flowers. This species is; 
as knotted figwort because of its: 
stock which appears knotted. 
Small balsam was introduced to | 
Isles from Siberia but is now natu; 
our woodland rides. It has pale 
flowers with a short spur at their 
like other balsams, it produces seed 
open to the slightest touch when they 
in autumn. 
The golden yellow flowers of com 
John’s wort brighten many woodland 
in summer. Each flower has five shiny 
and numerous stamens surrounding 
tinctive, pear-shaped ovary. This flo 
also known as perforate St John’s wort, 
its leaves are covered with tiny glands 
look like holes when the leaf is held 
light. 


eyes, and was once used by Italian ladies to 
make their eyes more alluring. Today the drug 
atropine is extracted from the species and 
used to diagnose eye diseases. 
Enchanter’s nightshade, a member of the 
willowherb family, is a slender plant with 
oval, pointed leaves and small pink or white 
flowers in well-spaced s| Most willow- 
herbs are wind dispersed, but this plant 
roduces small seeds with stiff, hooked 
bristles that cling to the fur of animals or the 
feathers of birds. ; 
Sweet and sour Meadowsweet grows in 
damp rides and meadows, its individual small 
” creamy white flowers clustered together in 
beautiful feathery m: They have a heavy 
fragrance, but the flowers do not produce 
nectar. 
Common figwort, on the other hand, hasan 
unpleasant smell to man, but attracts flies and 


Meadowsweet (Filipendula 
ulmaria) flowers June-Sept 
in damp meadows and 
woods, marshes, fens and 
swampy areas. Very fragrant. 
Ht 90cm (365in). 


ba Left: Common 
figwort (Scrophularia 
nodosa) flowers June- 
Sept in woods and 

shady places, especially 
hedgerows. 

Ht 60cm (24in). 


Below: Small balsam 
(/mpatiens parviflora) 
flowers June-Sept in 
oods and shady 
waste places, 
especially in southern 
England. 

Ht 40cm (16in). 


ly. 


Photosynthesis 


Green plants make their food by a 
process known as photosynthesis. 
plant is like a factory: the raw materi 
are carbon dioxide and water, the 
is the sunlight, and the machine is tl 
chloroplast which contains the gree 
pigment, chlorophyll. The factory 
sugar and oxygen from carbon dioxi 
and water. The sugar is converted in 
starch to be stored, or into proteins 
the growth of the plants. 

All green parts of the plant contain — 
chlorophyll and can therefore 
photosynthesise, but the leaves do 

of the work. Leaves usually have a lé 
surface area that catches the maximum 
light. Many plants cannot grow in 
places because there is insufficient 


for photosynthesis. However, some 
woodland plants are adapted to shi 
habitats, while spring plants grow, 
flower and set their seed early in the” 
year before the leaves on the trees 
unfurl and cut out much of the light, 


Uy sunlight gives the 
a plant energy 


carbon dioxide 
from the airis 
absorbed by the 
leaves through 
tiny pores 
called stomata 


water from the soil 
is taken up by the 
foots, It travels 

up the stem to the 
leaves 


GAME BIRDS 
OF OUR 
MOORLANDS 


The red grouse and ptarmigan 
are much prized game-birds of 
the uplands. Estate owners, 
keen to attract wealthy hunters, 
have done much to conserve 
the birds’ moorland habitat. 


The red grouse and the ptarmigan are in fact 
both grouse. The ptarmigan lives further 
north and at higher altitudes than the red 
grouse, being confined to Scotland where it is 
a bird of barren, rocky mountain tops, 
generally above 800m (2500ft). The red grouse 
on the other hand, has a more widespread 
distribution covering Scotland, England, 
Wales and Ireland. It is a bird of upland 
heather moors, although it also lives in peat 
bogs and even on heather covered sand dunes 
at sea level in parts of Scotland. The current 
population of red grouse is a little under 
500,000 pairs, while that of the ptarmigan lies 
between 1000-10,000 pairs. 

Distinguishing features The two birds are 
very similar in shape: the ptarmigan is 
slightly smaller than the red grouse, and in 
both species females tend to be slightly 
smaller than males. Although you can dis- 
tinguish the birds by their plumage differ- 
ences, there are considerable variations within 
each species (see illustrations, pages 474-5). 

Ptarmigan undergo three moults during 
the year and their plumage therefore varies 
considerably from season to season, But there 
is one striking feature that can always be 
used to separate them from red grouse, which 
is that the ptarmigan has a white belly and, 
more noticeable to the fell-walker who may 
disturb one, white wings. The male (cock) red 
grouse is usually dark reddish-brown while the 
female (hen) is paler. However, the casual hill 


Above: The female ptarmigan 
lays six to nine eggs in one 
of several scrapes selected by 
both adults. Ptarmigans lay 
their eggs from May to 

July. The red eye wattle is 
particularly evident on this 
bird. 


Below: The red grouse 
female lays the same number 
of eggs as the ptarmigan, but 
earlier—in late April to early 
May, and in a scrape she 
makes herself. Like the female 
ptarmigan she alone 
incubates the eggs for about 
22 days. 


walker rarely sees grouse on the ground, so 
details of the plumage can be difficult to 
identify. The most common sight of red 
grouse is as they fly swiftly with bursts of rapid 
flapping, alternating with spells of gliding on 
markedly down-curved wings. As they take 
off, with an explosive burst of wing beats, they 
often utter a gutteral *kok-kok-kok’ or 
*gobak gobak’ call and on landing they usually 
run forward a few paces. 

Pairing and nesting Pair-formation and 
ship are similar in the two species. Each 
h song-flight, or *beck’, that is also used 
by males establishing territories. The bird 
flies ten metres or more, planes for a brief 
period, then parachutes to the ground with 
shallow wing-beats. The red grouse gives the 
becking call ‘aarr’ followed by several *ka- 
ka-ka’ calls on the ascent, while the ptarmigan 
makes the same sounds on the descent. 
Courtship includes a variety of postures in- 
volving strutting, often with tail fanned, 
wings drooped and the head shaking. 

The nest, a simple scrape that is usually 
lined with grasses and leaves, is made by the 
female red grouse alone; but both sexes of the 
ptarmigan make several scrapes, one of which 
is eventually chosen for the eggs. 

Newly-hatched chicks leave the nest as soon 
as they are dry and are brooded by the female 
during the first six days but, even during this 
period, they feed themselves under the 
watchful eyes of both parents. Although they 
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as 


are not fully grown until they are over thirty 
days old, they can usually fly short distances 
by the twelfth day. 

Reliance on heather In Scotland heather 
constitutes the n food of the red grouse 
throughout the year. Although the ptarmigan 
lives above the moors, heather is nevertheless 
also a dominant plant in its diet, together 
with bilberry and crowberry. With heather 
covering such vast areas of moorland, you 
might suppose that food would never be in 
short supply. However, both the red grouse 
and the ptarmigan are highly selective and 
any old heather will not do. The birds eat the 
most nutritious parts, usually the young 
growing shoots. These are particularly im- 
portant during the breeding season; and it 
has been discovered that the ability of chicks 
to survive their first few weeks may be deter- 
mined to some extent by the quality of the 
food that the hen is able to eat while she is 
manufacturing her eggs. 

Territory with food Since food quality is 
therefore of paramount importance for suc- 
cessful breeding, the acquisition of suitably 
nutritious food is one of the main aims of 
cock red grouse when they fight for territories 
in the autumn. In areas of moor that have 
plenty of high quality heather, the territories 
established by males are smaller than where 
heather quality is poor, and so the highest 
densities of breeding grouse are to be found 
where the heather best meets their require- 
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ments 
Territory acquisition is vital for males, not 


only to allow them to breed, but also for their 
own survival, for those that fail to obtain a 
territory are forced by the dominant territory 
owners to leave the moor. These unsuccessful 
birds are almost invariably doomed to perish 
over the winter through predation and starv 
ation. Although foxes, golden cagles, buz- 
zards and crows may take some grouse, an 
important predator in winter is, of course. 
sporting man 

Disease depradations The artificial main- 
tenance of high densities of game-birds for 
sportsmen frequently increases the birds’ 
susceptibility to disease. The red grouse is 
red wattles 


Male ptarmigan 


winter 


red 


wattles b 


white breast 
and legs 


black-tipped heavily feathered 
tail legs and toes 


Ptarmigan (Lagopus 
mutus), 35cm (14in) from 
beak to tail; slightly smaller 
pi is grouse. Distribution 

cottish barr i 
pe en mountain 
Plumage undergoes three 
moults a year. In summer 
upper parts, breast and 
flanks are brown with Pale 
barring on feathers; in 
autumn bird is greyer, Hens 
are generally yellower, but 
in winter both sexes turn: 
white, apart from the black 
outer tail and black between 
the cock’s bill and eye 


4 


black spot ™ 
(only in male) 


black-tipped 
tail 


white 

underwings 
Below: The ptarmigan differs 
from the red grouse by its 
heavily feathered feet. This 
reduces the bird's heat loss 
as it lives in snow and 
searches for food below it. 


often infested with parasitic worms inside the 
body, and large numbers of sheep ticks may 
attach themselves to the skin of the birds to 
suck their blood, In addition, these ticks carry 
and transmit a virus, louping ill, that kills 
sheep as well as grouse, and can produce un- 
pleasant symptoms in man 

In the past, disease was regarded as such 
a serious threat to grouse stocks that an 
investigation, the Grouse Disease Enquiry, 


was instigated in the early years of this 
century in an attempt to discover how best to 


maintain high grouse numbers, More re- 
cently, an exhaustive study of the red grouse 
and ptarmigan biology has been undertaken 
by scientists in Scotland in order to find what 
regulates the numbers of birds 

‘Moor management These have 
given us our present-day knowledge of what is 
important to game birds and, asa result, what 
features should be encouraged to maintain a 
good grouse moor’, So powerful an incentive 
has this been that the maintenance of high 
quality heather, through periodic burning of 
old heather to stimulate new growth, is one of 
the factors that preserves so much of this up- 
land habitat in its present state. 

Both the red grouse and the ptarmigan are 
extremely hardy birds. They remain in the 
hills in the severest weather and both species 
burrow into snow to reach buried food, High 
winds and drifting snow seem to present them 
with no hardship, since these conditions 
always leave some areas blown free of snow 
An even cover of deep snow, on the other 
hand, renders food plants unavailable and 
then both species move to lower altitudes 
the red grouse even to farmland—returning 
to the moors when the weather improves 

The ability of the red grouse and the 
ptarmigan to attract the rich hunting man’s 
attention is so great that much of our upland 
countryside is shaped primarily for them 
something not matched by any other British 
bird, Nor have any other birds had the 
doubtful distinction of being shot, flown 
south and dropped by parachutist to the lawn 
ofa Surrey pub, so that they could appear on 
the table on the ‘glorious’ twelfth of August 
the opening of the grouse shooting season 


studies 


white feathered 
legs and toes 


Camouflage—cryptic plumage 


Birds need to be seen by others of the 
same species, particularly when breeding, 
but often the same birds have to merge into 
the background to avoid predators. The 
trick is done by camouflage or cryptic 
coloration (birds have colour vision) 
incubating birds are reluctant to fly off 
leaving the eggs to chill, so the better 
camouflaged sex incubates—usually the 
female, as with red grouse and ptarmigan. 
Like this ptarmigan (right), the female may 
‘freeze’ on the nest, hoping to be 
overlooked. Immature birds, including 
waders, rely on their camouflage to crouch 
motionless and unseen by predators. 


Male red grouse 


red wattles 


Above: The red grouse’s 
eggs (like the ptarmigan’s) 
are about 4.5*3cm (14*1in) 
and blotched with dark 
brown. The eggs are yellower 
than the ptarmigan’s pinkish 
brown eggs. 


Red grouse (Lagopus 
lagopus), 40cm (16in) from 
beak to tail. Distribution 
heather-clad moorlands. 
Plumage varies from almost 
black to pale barring because 
moulting occurs year-round 
Cock dark reddish brown, 
wings blacker, legs and toes 
white. In summer pale and 
heavily barred; in autumn 
growing feathers are darker 
red-brown. Hen always paler, 
resembling late summer cock 
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SUMMER 
PLANT 
GALLS 


We have already looked at galls 
formed on oak trees by gall 
yasps. Here we feature some 
of the many galls caused on 
other plants by a variety of 

insects and mites. 


Galls appear on many trees other than oak 
and on shrubs and herbaceous plants as well 
They are caused not only by gall wasps but 
also by a variety of other parasitic insects and 
mites (arachnids). Most are formed as the 
result of eggs laid in spring and are therefore 
best seen when mature in late summer or 
autumn, (See page 36 for oak galls which 
3) | 
growth of plant tissue 
arasitic attack 
fluid injected 


appear earlier in the ye: 

A gall is an abnorn 
that develops in reaction to 
and can be caused by an irritar 


laying adult, or by the presence of 


by the egg 
the egg or larva. However it is formed, the gall 


provide 


the larva with a secure place in which 
to feed and, in many cases, to pupate as well 

Pincushions and beans One of the most 
conspicuous of the late summer/early autumn 
galls is the reddish-coloured rose bedeguar or 
robin’s pincushion—so-named for its appear- 
ance. It is common on field and dog rose 
bushes and looks like a large mossy ball. It 
arises following spring egg-laying in unopened 
buds by a gall wasp, Diplolepsis rosae. Inside 
the ball there may be as many as 60 larvae 
each in its own chamber. Here they feed and 
overwinter to produce adults the following 
May : 

Willow leaves frequently carry reddish 
‘bean galls’ which are about Icm (4in) long 
These galls follow eg; 
sawflies of the genus Pontania. Sawflies have 
serrated, saw-like ovipostors (eg 


-laying by species of 
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Above: Robin’s pincushion 
gall, about 4cm (13in) in 
diameter, and covered with 
long branching hairs 


VA \ 
Above” Gall wasp DipYblepsis 
rosae, about 5 kin) long 
Below: A robin’s pincushion 


can contain up to 60 larvae 


paratus) and are distant relatives of gall 
wasps. Each of the bean galls contains a single 
larva which, when fully fed, leaves the gall 
and pupates inside a silken cocoon in @ 
crevice in the bark or in the soil. Some species 
have only one generation a year, but the com 
monest species, Pontania proxima, has two 
Asa result you can find the galls of this sawily 
from June to October, normally several on 
one leaf and on both upper and undersides. 
Gall midges The two-winged midges and 
flies of the insect order Diptera include prob- 
ably the largest number of gall-causing 
insects, most of them in the large family of gall 
midges (Cecidomyiidae)—tiny, delicate i= 
sects, c 
The female midges lay their eggs in a wide 
variety of plants. In the British Isles there are 
several hundred different species, each with 
its own characteristic gall on its chosen host 
plant. The majority of the galls are m= 
conspicuous leaf swellings and rollings and 
need careful searching to find, but a number 
are rather more obvious. For example, the 
leaves of ground ivy (Glechoma hederacea) are 
commonly infested by the midge Dasyneur@ 
glechomae. The gall caused by this midge 1 
an erect, hairy cylinder maturing from greet 
to red in colour and known as a ‘lighthouse 
gall’, Several cluster together on the uppet 
surface of a leaf and each contains a single 
larva. The galls are fully formed im Tate 
summer and fall off, leaving a hole in the ledle 


Gall-forming creatures The adult midges emerge in the spring 


Above: Adult sawfly 
Pontania proxima, about 
5mm (jin) long. This insect 
causes bean galls on willow 


Above: Winged adult aphid 
Pemphigus burs 
2mm (;4in) long 


arius, about 


Above: Gall mite 
Cecidophyopsis ribis, which 
causes ‘big bud’ galls on 
blackcurrant bushes. 

Right: Bean galls on willow 
leaves, made by a sawfly of 
the genus Pontania. Nearly 
all the adult insects are 
females, so most eggs are 
produced parthenogenetically 
without fertilisation) 

Below: Purse galls with 
colonies of the aphid 
Pemphigus bursarius inside 


Another easily observed midge gall is that 
of Lasioptera rubi which takes the form of an 
asymmetrical and rather lumpy swelling on 
stems of brambles. There are a number of 
larvae in each gall and they feed, not on the 
plant itself, but on a fungus~introduced by 
the parent midge when egg-laying—which 
grows inside the gall, The larvae overwinter 
in the gall and the adults emerge in spring 
There is another stem gall of bramble caused 
by the gall wasp Diastrophus rubi, from which 
the midge gall needs to be distinguished. The 
wasp gall is a swollen portion of the stem with 
few prickles, about 15cm (6in) long, and con- 
taining perhaps 100 or more larvae 


third midge gall that is readily found 
is that of Dasyneura crataegi which forms 
rosette galls in the terminal buds of hawthorn 
The gall consists of the topmost leaves of the 
stem crowded together and thickened with 
numerous small reddish larvae living and 
feeding among them. The eggs are laid in 
early spring, but the larvae are not fully 
grown until the end of summer, when they 
drop to the ground to pupate in the soil 
These 


ills are common in hedgerows: new 
hawthorn twigs formed after hedge-trimming 
are frequently densely infested 

Probably the most conspicuous and also 
one of the commonest, is that of the fruit fly 
Urophora cardui, that lays eggs in the stems 
of creeping thistles. The gall, containing four 
larvae, is an oval swelling near the top of the 
stem, with stunted leaves growing from its 
surface. It becomes hard and woody and is 
mature in late August, when the larvae 
pupate inside. 

Plant-bug galls Among the plant bugs 
(Hemiptera) are a number of gall-formers, 
mainly aphids and jumping plant-lice (Psyl- 
lidae). A common aphid gall is caused by 
species of Pemphigus which forms purse galls 
on the leaf stalks of poplar trees. The gall is 
started in the spring by a wingless female 
aphid newly hatched from an overwintering 
egg. It pierces the leaf stalk to feed on the sap. 
The plant cells then grow to enclose the insect 
in a pouch-like gall within which the aphid 
reproduces asexually. The gall is mature in 
August. The winged female offspring escape 
from the gall and migrate to various com- 
posite plants where they feed on the roots 
without producing galls, and continue asexual 
reproduction. In the autumn, aphids return 
to poplar trees, producing males and females 
that mate and lay overwintering eggs on the 
bark, thus completing the cycle. 

One of the jumping plant-lice, Psy//a buxi, 
causes galls that are a familiar sight on box 
bushes. The insects infest the terminal buds 
which form yellowish-green globular struc- 
tures, often called “box cabbage galls’. These 
are about 2cm (3in) in diameter. The outer 
leaves of the gall thicken and enclose the inner 
ones which provide food for the young plant 
lice. The galls can be found all through the 
year, but the insects are active mainly in 
summer. 

Mite galls Many galls are formed by plant- 
feeding mites. One—familiar to many garden- 
ers—causes ‘big bud’ in blackcurrants. Colon- 
ized buds become enlarged and can be found 
throughout the year. They mature in May 
and June; if you open one at this time you'll 
find it full of tiny mites 

Other mites infest various parts of numer- 
ous plants and trees. One which cannot be 
missed is the ‘nail’ gall on lime trees, This gall, 
caused by the mite Eriosoma tiliae, takes the 
form of an erect conical structure as much as 
8mm (tin) long and is sited on the upper sur- 
face of the leaf. 
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Lakeland well deserves its 
reputation as a treasure store 
of England’s most glorious 
scenery. This article, the first 
of a two-part feature on 

the Lake District, covers 
landscape and plant life. 


The Lake District National Park includes in 
its 880 square miles perhaps the finest coun- 
tryside in England. The lakes themselves lie 
within a small area; a circle 30 miles across 
would enclose them all. The combination of 
high mountains, deep wooded valleys, large 
lakes and small mountain tarns, open fells 
covered with smooth grass or waving bracken, 
and extensive forests provide habitats for a 
great array of plants, animals and birds 

The landscape The Lake District has three 
main kinds of landscape, which can be divided 
into bands running roughly from south-west 
to north-east. In the north there are the 
rounded mountains of the Skiddaw slates; 
south of these are the rugged mountains of 
the Borrowdale volcanic rocks; and further 
south still are the lower, gentler hills around 
Windermere and Coniston 
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Skiddaw is vast and rounded in shape 
When the whole of the north was gripped by 
glaciers in ice age after ice age, the toughness 
of the Skiddaw slates proved to be about the 
same wherever the ice attacked it, and so the 
siers cut evenly and left a smooth finish 
Quite a different outline is seen on the Lang- 
Pikes, with their swooping cliffs and 
ed crags. This is typical of the appear- 
ance of the mountains in the zone of Borrow- 
dale volcanic rocks, laid down in fiery prim- 
eval times as lava and ash. The different layers 
and segments of the volcanic deposit were 
formed out of different flows of lava or beds 
of ash, so that the mountain has many tex- 
tures, and its toughness is uneven from one 
point to the next 


dale 


When the ice came, the 
mountain surfaces gave way in some places 
and held fast in others, and the result is the 
ed look of the Langdale Pikes, Scafell and 
the many other peaks that are visited by rock 
climbers. 

Further south still are the younger rock 
formations (the Silurian rocks) which have 
produced gentle contours and lush, often well- 
wooded countryside around Windermere and 
Coniston, the first landscapes which the 
traveller from the south encounters on a visit 
to the Lake District 

The fells All hills except the higher moun- 


Above: Skiddaw’s rounded 
outline beyond Derwent 
Water. 

Top right: The Langdale 
Pikes rise above Grasmere: 
Bottom right: Set in a gentle 
Silurian landscape, 
Esthwaite’s north end is a 
National Nature Reserve 
Into the lake here flow the 
waters of Black Beck from 
the village of Hawkshead 
The community of plants 
make a fine example of the 
series of waterside plant 
zones (described more fully 
on page 158); these include 
submerged plants, emergent 
plants such as the common 
reed, and then the trees— 
willows, alders, birch and 
ultimately oak 


tains are called fells. They are smoothly con 
toured, usually with enough soil to support 
grass or low plant growth. Some fells ar 
heather moors, but not many of these rematr 
in Lakeland today: burning and exce 
grazing have killed the heather and al 
remains is rather poor grassland 


which sheep do not eat 
The bracken is an unending spread 


from June to September 


ndt ns 
nd browr 


reer 


1 heart 


arich tapestry of reds 


try-goer, b! ireat to 


ing sight to the cc 
the farmer, since the bracken is probably 


eady 


ibout to invade a few more acres of hisal 
sparse grassland, The expansion of the 


bracken area has partly 


n caused by the 
the fells and the in- 


ease of sheep in recent decades. Cattle will 
eat bracken when it is young, and trample it 
Bracken also used to be 


removal of cattle from 


down when it is older 


cut down in autumn to provide bedding for 
ttle. 

cattl 
Drystone walls snake in all directions from 


valley bottom to the tops of high fells. No 
mortar is used in building these walls, which 
ire a characteristic feat of the local scene; 
some have been standing for 150 years and 


ore, Fortunately, when one needs repairing 
ere are still cr The 
walls are not all built to mark boundaries of 


smen to do the job 


the pastures; some are designed to channel 
the sheep from the high pastures to the farms 
and they provide 


for shearing or lambir 


Above: Lily Tarn on 
Loughrigg near Ambleside 
The small tarns are not 

rich in plant life since they 
have acid water and few 
nutrients. They often contain 
the unusual quillwort 
(/soetes lacustris) which 
grows underwater with 
rosettes of quill-shaped 
leaves; and beaked sedge 
(Carex rostrata) often grows 


at the margins. 

Right: Two kinds of bog 
moss. he one with the 
reddish colour is Sphagnum 
rubellum and the other is 

S. recurvum. 


shelter from blizzards—much to the benef 
fell walkers as well as sheep. 

Growing abundantly on the stone walls are 
beautiful examples of lichens; these tough 
organisms cling to the stone and resist being 
washed or knocked off. A lichen is a partner- 
ship of a fungus and an alga growing to- 
gether for their mutual benefit 

The dominant plants of the bette: 
of the fells are sheep’s fescue and the two 
bent-grasses, common bent-grass and fiorin 
These grasses form a close sward with little 
room for other plants, but the tiny yellow 
flowers of tormentil are dotted everywhere, 
as well as sheep’s sorrel and heather bedstraw 

Heavy grazing causes the sheep’s fescue to 
disappear, the bent-grasses to increase and 
mat-grass— which sheep will noteat—to thrive 
Mat-grass is the foodplant of the caterpillar 
of the mountain ringlet butterfly, so this 
Alpine species is common on fells above 
550m (1800ft), and a speciality of the Lake 
District since it is rare elsewhere in England 

The wetter areas of the fells are deep in 
sphagnum mosses, a warning to the walker 
that a bog is nearby; and the tall golden 
flowers of bog asphodel are another clue, 
There are also wide spreads of the carnivorous 
sundew, a plant with a rosette of sticky leaves 
You can sometimes see the remains of insects 
caught on the globules of sticky fluid held by 
the leaf hairs. 

The butterwort, another insect catcher, is 


assland 
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found in the wetter part 
wort has shining, bright 
summer the fluffy head 
tell you if you are near waterlogged ground 


of cotton si 


or a bog pool ; 
Relieving the bleakness of the fe are 


number of shrubs or small trees, Hawthorr 
and mountain ash are among thes ir 
favoured places, juniper, which sometime 
occurs in ips, In southern Lakeland 


juniper was much in demand in the | 
19th charcoal-burning, 4 
made the best charcoal for gunp¢ 

Woodlands The history of the veget 
the Lake District is revealed by pollens 
served in peat and sediments left ov 
i bottom of lakes and tarns 


centuries for 


past ages at 
The presence of tree pollens shows that: 
all the Lake District was once wooded, t 
starting about 3000BC, ens decreased 
while pollens of grasses increased 
that the early farmers were clearing wood- 


thatalmost 


ee poll 


ce 


lands. The process was continued in later 
times. 

None of the original woods now exists 
except, perhaps, in two small areas, K >ska- 


dale and Birkrigg. In these areas, some 400m 
(1300ft) up the f 


Derwent 


Is in the Newlands Valley 
between Water Buttermere, 
there are fragments of almost pure sessile 


and 


oakwoods 

The present-day woodlands in the valley, 
apart from recently planted conifer stands, 
are mostly of mixed species—a high pro- 
portion of oak with birch, hazel, alder and 
ash. These were planted in the last 200 years 
to provi needs: oak for building, 
coppice for fencing and basket making, fire- 
wood and wood for charcoal burning 

Sheep have traditionally been allowed to 
graze in the woods, so there is not a rich 
variety of plants on the woodland floor. How- 
ever, wild daffodils, which the sheep find 
unpalatable, carpet the spring 
Lichens, ferns, mosses and liverworts are 
prolific, and their rich growth is an indicator 
of clean air and high rainfall. Another reason 
why these flowerless plants survive is because 
they too are left alone by the sheep. 

Lakes The larger lakes vary in their ability 
to support plants. Scientists have arranged 
them in a series according to their product- 
ivity, which in its strict meaning is defined as 
their ability to produce a rich growth of 
microscopic algae. These are the lowest link 
in the food-chains of a lake, and so the 
abundance of all other forms of life, plant and 
animal, is also covered by the term 

The least productive lakes, such as Wast- 
water, Ennerdale and Buttermere, which are 
all in the west of the district, lie within the 
main mountain masses. Rain falling on their 
drainage areas runs mostly over bare rock 
which yields little in the way of chemical 
nutrients to the water entering the lake. 
Moreover, there are few farms or other 
habitations around them to add fertiliser or 


je local 


woods in 
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sewage effluents to the water. 

Lakes at the other end of the series, such 
as Esthwaiteand Windermere, lie on the softer 
Silurian rocks which break down easily into 
soil and thus support more settlement 

In productive lakes a reedswamp com- 
munity may develop, and water lilies may 
grow. Wave action, even in productive lakes, 
discourages plants from taking root in the 
shallow waters of the lake margin; but plants 
that grow at any depth are less affected by the 
waves. From a depth of about 2m (6ft) until 
the water is too deep for adequate light for 
plant growth, there are swards of quillwort, 
shoreweed and pondweeds. In deeper waters 
one of the stoneworts, Nitella flexilis, occurs. 


Above: Cunsey Beck, which 
carries the waters of 
Esthwaite into Windermere. 
Beck is the usual word in 
the Lake District for a 
stream 


Below: The parsley fern 
(Cryptogramma crispa) 1 
characteristic of the Lake 
District as it grows only on 
acid rocks in mountain 
districts. It is found in the 
valleys growing out of stone 
walls but it seems more at 
home on loose rocks and 
screes on the fellside. 


